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FOREWORD 


The  BESRL  Work  Unit,  “Computerized  Models  for  the  Simulation  of  Policies  and  Oper» 
at  ions  of  the  Personnel  Subsystem--SIMPO*l,“  is  conducted  by  the  Statistical  Research 
and  Analysis  Division.  The  task  constitutes  the  initial  undertaking  of  an  operations 
research  requirement  described  in  the  Army  Master  Study  Program  under  the  title,  "A 
Simulation  Model  of  Personnel  Operations  (SIMPO) "  and  is  Project  2QD65101M711 , 
“Army  Operations  and  Intelligence  Analysis,"  under  the  auspices  of  the  Army  Study 
Advisory  Committee.  Sub-Work  Units  include:  a)  Operational  Analysis  of  Personnel 
Subsystems;  b)  Cataloging  and  Integration  of  Existing  Manpower  Models;  c)  Development 
of  Measures  of  System  Effectiveness;  d)  Development  of  Modeling  Techniques;  e)  Design 
and  Programming  of  SIMPO-I;  f)  Application  and  Evaluation  of  Computerized  Models;  and 
g)  Problem  Oriented  Language  fa  Management. 

The  present  Technical  Research  Report  deals  with  the  development  and  user  applica¬ 
tion  phases  of  a  model  of  the  career  and  noncareer  phases  of  the  Army  personnel  system. 
The  Career-Noncareer  Model  contains  many  user  options,  requires  little  computer  time, 
and  adapts  to  many  subsystems.  The  publication  describes  the  systems  simulated  and 
the  model  logic.  Instructions  fa  model  use,  a  listing  and  explanation  of  the  logic  of 
computer  programs  fa  the  model,  and  example  applications  are  provided. 
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BRIEF 


Requirement: 

To  develop  a  versatile  model  of  the  short  tour  and  sustaining  base  areas  which  can 
be  used  to  evaluate  rotation  problems  under  a  variety  of  policy  conditions. 


Research  Product: 

A  specialized  mass-flow  model  of  the  career  and  noncareer  segments  of  the  Army 
personnel  system  that  can  be  used  to  evaluate  policies  on  training  input,  reassignment, 
manning  levels,  or  utilization  of  manpower.  Many  user  options  are  available,  computer 
running  time  is  relatively  short  (about  3  minutes  for  a  48-month  projection) ,  and  recon¬ 
sideration  of  an  established  data  base  is  easy  to  accomplish. 


Utilization: 

The  model  has  been  used  to  study  policies  concerning  the  reenlistment  of  WACs  for 
the  Enlisted  Personnel  Directorate  of  the  Office  of  Personnel  Operations  (OPO) ;  to  study 
sequential  overseas  assignments  for  officers  for  the  Officer  Personnel  Directorate  of 
OPO;  to  study  phasedown  problems  for  the  Capabilities  and  Analysis  Division  (CAD)  of 
the  Office  of  the  Deputy  Chief  of  Staff  for  Personnel  (ODCSPER) ;  and  to  study  a  variety 
of  problems  connected  with  the  Army  Aviator  System  for  the  Executive  for  Army  Aviation 
of  OPO,  CAD.  the  Aviation  Branch  of  the  Directorate  of  Individual  Training  of  ODCSPER, 
the  Deputy  Undersecretary  of  the  Army  for  Operations  Research,  and  the  Office  of  the 
Undersecretary  of  Defense  for  Systems  Analysis. 
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A  continuing  problem  of  Army  management  is  the  determination  of  man¬ 
power  requirements  needed  to  maintain  a  balanced  system.  The  objective 
is  not  merely  to  fill  vacancies  and  replace  losses.  Force  commitments 
must  be  satisfied  in  many  parts  of  the  world,  and  to  support  these  com¬ 
mitments  a  manpower  base  must  be  maintained  such  that  the  commitments 
can  be  met  without  falling  back  on  undesirable  rotation  policies.  An 
acceptable  ratio  of  experienced  versus  inexperienced  personnel  must  be 
maintained  in  combat  tours.  The  reassignment  procedure  must  provide  for 
changes  in  short  tour  requirements. 

The  difficulty  of  arriving  at  adequate  estimates  of  manpower  re¬ 
quirements  under  a  wide  variety  of  constraints--sometimes  inconsistent-- 
has  led  to  efforts  to  apply  available  technology  in  developing  more 
efficient  methods  of  dealing  with  manpower  distribution  problems.  An 
alternative  to  the  "manual"  procedure  is  to  develop  a  computer  model 
that  reflects  the  basic  assignment  procedures  while  allowing  flexibility 
in  the  model  for  varying  parameters  such  as  assignment  priorities,  loss 
and  retention  rates,  training  output,  and  short  tour  quotas. 

The  Simulation  Model  of  Personnel  Operations  Work  Unit  of  the 
Behavior  and  Systems  Research  Laboratory  has  had  two  main  approaches  to 
the  evaluation  of  alternative  manpower  policies:  entity  models  and  mass 
flow  models.  The  entity  models  keep  track  of  each  individual  or  "entity" 
and  his  specific  characteristics.  His  movement  through  the  system  is 
determined  by  matching  his  characteristics  against  system  requirements. 
The  mass  flow  models  deal  with  groups  of  people  having  one  or  more 
characteristics  that  distinguish  them  from  persons  in  other  groups. 
Movement  in  the  system  is  by  group  or  parts  of  a  group  according  to 
rules  that  govern  the  personnel  flow. 

The  mass  flow  models  are  of  two  kinds,  general  purpose  and  special 
purpose.  The  general  purpose  models  allow  greater  flexibility  in  number 
and  type  of  tours  and  in  the  rules  governing  flow  of  personnel.  The 
price  for  this  greater  flexibility  is  longer  computer  running  time.  The 
special  purpose  models,  while  dealing  with  a  more  specific  problem,  are 
much  more  efficient  in  the  use  of  computer  time,  either  allowing  faster 
turn-around  time  in  responding  to  problems  posed  by  users  of  the  models 
or  the  evaluation  of  more  alternatives. 


STATEMENT  OF  THE  PROBLEM 

The  first  stage  in  developing  a  model  is  the  analysis  of  the  per¬ 
sonnel  system  of  concern.  Army  personnel  can  be  classified  by  such 
characteristics  as  type  of  enlistment  (2-year  or  5-yesr  noncareer  com¬ 
mitment  and  career  status),  number  of  overseas  tours,  current  location 


(continental  U.  S.  or  ovaraaaa),  and  nuaber  of  aootha  In  present  tour  or 
MOS.  Thera  are  policies  such  as  the  ainieun  al lovable  nuaber  of  nooths 
and  the  desirable  nunber  of  aontha  In  the  base  tour,  the  order  in  which 
personnel  are  picked  for  short  tour  asslgnaent,  the  ratio  of  experienced 
versus  inexperienced  aiLong  those  assigned  to  short  tour,  and  promotion 
rates.  There  are  temporary  and  permanent  loss  rates  for  the  short  tour. 

Once  these  basic  characteristics  ars  determined,  a  decision  oust  be 
made  on  which  ones  are  to  be  included  In  the  model.  In  the  Interest  of 
running  economy,  some  of  the  detail  may  have  to  be  left  out.  (For 
example,  it  was  decided  not  to  try  to  distinguish  between  the  many  MOS.) 
In  making  such  decisions,  there  are  two  things  to  consider:  the  Informa¬ 
tion  the  program  should  produce  and  how  long  it  takes  to  produce  it.  A 
specific  characteristic  may  not  be  included  because  it  has  little  bearing 
on  the  desired  output--or  so  little  significance  that  the  Increase  in 
running  time  incurred  would  be  out  of  proportion.  It  may  not  be  econom¬ 
ical  to  consider  separately  certain  attributes  of  individuals  when  these 
attributes  can  be  combined  with  others  that  have  a  cotnnon  effect  with 
respect  to  simulation  results.  An  example  of  this  is  a  miscellaneous 
loss  factor  for  the  noncareer  base  tour  personnel,  which  can  include 
anything  from  accidental  death  to  court  martial.  Another  attribute  that 
was  incorporated  in  a  manner  to  effect  a  compromise  between  running  time 
and  simulator  detail  was  time-in-system.  For  the  2-  and  3~y*ar  commit¬ 
ment  personnel,  it  is  necessary  to  keep  track  of  their  time  in  service, 
by  month,  in  order  to  know  when  they  will  reach  their  ETS.  For  the 
career  personnel,  a  record  of  the  time  remaining  before  the  end  of  their 
current  term  of  service  is  less  critical  and  therefore  is  not  maintained. 

The  model  described  in  the  present  Research  Report  covers  the  career 
and  noncareer  elements  of  the  personnel  system  and  is  designed  as  a 
vehicle  for  studying  rotation  between  a  combat  short  tour  and  a  sustain¬ 
ing  base. 


SYSTEM  ANALYSIS 

Requirements  for  modeling  the  system  are  indicated  by  the  following 
system  analysis.  Basically,  there  are  two  groups  of  persons,  those  in 
the  base  tour  and  those  in  the  short  tour.  Each  of  these  groups  is  split 
between  career  and  noncareer  personnel.  The  noncareer  base  tour  is  made 
up  to  two  main  subgroups,  the  2-year  and  the  3-year  commitment  personnel. 
Each  subgroup  has  personnel  who  have  not  been  to  a  short  tour  and  those 
who  have  returned  from  a  short  tour.  Both  the  2-year  and  3-year  groups 
have  a  corresponding  group  in  the  short  tour  area.  The  career  base  tour 
group  is  split  into  3  subgroups:  those  with  zero,  one,  two,  three  or 
more  short  tours,  and  a  permanently  nondeployable  subgroup.  Correspond¬ 
ingly,  the  career  short  tour  group  has  4  subgroups:  those  on  their 
first,  second,  third,  or  subsequent  short  tour  assignment. 
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MmmI  of  ths  lyitw  U  provided  by  laprt  of  mi *  psrsome.  Tb#  mew 
Input  My  bo  latectNi  or  ool  1st  Me  or  ocbool  ootpot  dspsadimg  om  ths 
iyitM  bo  lop  modslsd.  Thio  input  to  ths  oyoton  food*  the  noncorMr  sub- 
systea  end  lo  split  proportionally  bstwssm  the  ?*ysar  and  the  V-ynar 
cowl t nan t  groups.  Loom#  to  the  systen  foil  into  oovoral  categorise. 

Tho  prlaary  loos  to  tho  noncorMr  systsn  is  node  op  of  those  oho  have 
conploted  their  enllstMot  or  connltMnt .  A  portion  of  those  elect  to 
roMla  in  service  and  constitute  input  to  tho  corMr  port  of  tho  aodel . 
Other  loss  groups  in  tho  nodal  rapresMt  pomanoot  casual  ties  fron  all 
short  tour  groups,  ulscellaneous  losses  fron  tho  corMr  systM,  and 
niacallanaous  losses  fron  ths  noncorMr  bass  tour  group.  Mi  sc  el  laaeous 
loasas  to  tho  career  systsn  are  usually  considered  as  Including  those 
being  pronotod  to  a  rank  above  tha  ranks  sUnilated  in  tho  aodel. 

Ths  novenent  or  lack  of  novsnent  between  groups  is  specified  by 
certain  rules  or  policies.  Som  policies  specify  absolute  llnitationa 
and  others  specify  desirable  llnitationa  which  can  bo  relaxed  if  necessary 
to  nest  requirements.  Absoluts  llnitationa  include  masher  of  nonths  an 
individual  nay  be  in  a  stabilised  bass  tour.  In  tha  case  of  personnel 
available  for  short  tour,  those  with  no  previous  short  tour  will  bo  sent 
before  thoso  with  a  previous  short  tour,  and  thoM  with  om  previous 
short  tout  will  be  sent  before  thoso  with  two  short  tours.  NoncorMr 
personnel  nay  not  be  sent  to  a  short  tour  unless  they  have  at  least  6 
months  service  remaining.  An  example  of  a  desirable— but  not  mandatory— 
policy  is  allowing  twenty-five  months  in  tho  bass  tour  between  short 
touvs.  Tho  monthly  short  tour  manning  lovol  is  another  example  of  a 
desirable  requirement  that  nay  or  nay  not  bo  net.  Tho  policy  that 
specifies  the  mix  or  proportion  of  experienced  versus  Inexperienced  per¬ 
sonnel  sent  to  short  tour  may  fall  Into  either  category.  At  one  tlM, 
the  requirement  may  be  specified  as  an  exact  percentage  that  cannot  be 
varied;  at  other  times,  the  percentage  may  ba  allowed  to  vary.  Input  to 
the  system  may  also  be  either  stipulated  or  allowed  to  fluctuate  In  re¬ 
sponse  to  system  requirements.  The  upper  limit  on  the  systen  total  nay 
also  be  either  fixed  or  free  to  fluctuate. 

In  addition  to  policy  constraints,  there  are  various  rates  and  per¬ 
centages  that  must  be  provided  as  input  to  the  model :  the  various  loss 
rates  mentioned  earlier,  the  percentage  of  personnel  retained  from  the 
noncareer  system  for  the  career  system,  the  percentage  of  new  versus 
experienced  personnel  sent  to  short  tour,  and  ths  percentage  of  tempo¬ 
rarily  and  permanently  nondeployables .  The  number  of  months  In  the  base 
tour  before  assignment  to  short  tour  is  a  fixed  constraint  that  must  be 
provided  as  input. 


MODEL  DEVELOPMENT 

Although  many  other  factors  are  involved  in  a  personnel  system,  the 
aspects  described  above,  if  properly  integrated,  will  provide  a  useful 
abstraction  of  the  Army  rotation  system.  Additional  aspects  of  the  system 
can  then  be  added  to  the  model  as  their  importance  becomes  apparent. 
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Figure  1  shows  the  basic  concepts  of  the  mass  flow  model.  First, 
there  are  nodes  and  arcs.  The  large  circles  indicate  collections  of 
personnel  having  one  or  more  consnon  attributes.  These  personnel  ere 
moved  from  one  node  to  another  along  the  arcs  connecting  the  nodes. 

This  flow  also  occurs  in  the  form  of  several  nodes  feeding  a  single  node 
through  a  point  node.  If  the  model  does  not  represent  a  closed  system, 
input  to  the  system  can  be  provided  by  one  or  more  source  nodes,  and 
losses  from  the  system  flow  to  one  or  more  sink  nodes.  The  arcs  con* 
necting  source  nodes  to  the  system  flow  only  into  the  system;  the  arcs 
to  the  sink  nodes  flow  only  out  of  the  system. 

Both  arcs  and  nodes  may  be  capacitated  or  noncapacitated.  A  capac¬ 
itated  arc  can  be  visualised  as  a  pipe  of  specific  diameter  that  allows 
a  limited  flow  while  a  capacitated  node  is  a  bucket  that  has  a  limit  on 
what  it  can  hold  and/or  a  limit  on  how  far  it  can  be  emptied.  The  non¬ 
capacitated  nodes  and  arcs  have  no  limit  other  than  those  iaqtosed  by 
connecting  parts  of  the  flow  model.  An  example  of  a  capacitated  node 
with  an  upper  limit  is  an  authorised  short  tour  manning  level.  The 
model  is  allowed  to  fill  up  to  the  quota  but  no  more.  A  node  with  a 
lower  duration  limit  is  a  base  node  representing  personnel  with  a 
minimum  length  of  time  in  tour,  such  as  18  months.  A  capacitated  arc 
could  be  a  requirement  that  25  percent  of  the  total  flow  to  short  tour 
be  along  the  arc  connecting  the  career  base  node  to  the  career  short 
tour  node. 

Nodes  may  be  represented  in  several  ways  (Figure  2).  The  point 
node  is  a  decision  point  at  which  flow  is  separated,  aggregated— or 
both—with  the  possibility  of  assigning  limits  or  ratios  to  control  the 
flow  to  or  from  each  connecting  arc.  The  simplest  node  where  entitles 
are  stored  Is  a  pool  node.  All  mmaibers  of  a  group  located  at  such  a 
node  have  the  same  characteristics,  such  as  not  being  deployable.  The 
next  type,  the  vector  nods,  keeps  track  of  another  attribute,  usually 
time  in  node.  If  the  vector  node  represents  a  tour  of  duty  and  each 
cell  represents  a  month,  then  the  first  cell  contains  personnel  in  the 
first  month  of  the  tour  of  duty,  the  second  cell  those  in  the  second 
month,  etc.,  up  to  n-months.  For  each  time  increment  irlng  a  simula¬ 
tion  (l.e.,  for  each  succeeding  month  that  the  model  represents  during 
a  simulation),  cell  members  are  shifted  one  cell  to  the  right,  up  to 
n-months  representing  the  end  of  the  tour.  Those  shifted  right  from 
the  nth  call  ere  moved  vis  the  connecting  arcs  to  a  sink  node,  a  pool 
node,  or  the  appropriate  cell  of  a  vector  or  matrix  nods. 

The  matrix  node  allows  represents! Ion  of  an  additional  attribute 
such  as  total  time  of  co«ltmsut  since  entering  the  service.  It  can  be 
considered  as  a  set  of  vectors  where  each  vector  keeps  track  of  1 1ms  In 
tour  and  each  succeeding  vector  represents  an  additional  month  in  service. 
For  each  successive  month,  the  personnel  are  shifted  to  an  adjacent  cell, 
one  cell  to  the  right  to  represent  added  tins  in  tour,  end  down  one  cell 
for  added  time  in  system. 
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POINT  NOOC 


POOL  NOOC 
VCCTON  NOOC 


MATRIX  NOOC 


I*  tde  Cm»f«lMnmr  IM«I,  •  (mIImiIm  of  m4h  mi  area 
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aaaal  «a  Mae  la  spates  at  tdia  pa  I  at  la  tdeir  career . 
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In  the  tut  of  career  personnel  in  the  ban*  tour,  a  pool  nod* 
represents  permanently  nondsployablv  personnel.  Dssirabl*  bate  tour 
length  is  re  presented  by  a  pool  call  at  th*  end  for  those  who  have  com¬ 
pleted  a  base  tour.  Tim*  since  the  last  reenlistawnt  is  not  required 
for  career  personnel,  and  this  attribute  is  therefore  not  depicted. 
However,  the  number  of  short  tours  served  is  an  important  consideration 
because  it  has  an  effect  on  the  network  flow.  The  tour  history  of 

trdtvlduals  in  this  kind  of  model  can  be  shown  only  by  having 
those  with  different  tour  histories  at  different  nodes.  Thersfore, 
several  different  vector  nodes  are  ussd  to  represent  the  short  tours, 
one  for  each  group  that  has  been  in  short  tour  a  given  number  of  times 
Figure  4).  In  this  case,  histories  of  having  had  0,  1,  2,  and  3+  tours 
are  indicated  in  the  base  tour  by  4  separate  vector  nodes,  sod  histories 
of  1  through  4  tours,  including  th*  current  tour,  are  shown  in  the  short 
tour  area  by  th*  4  vector  nodes.  The  other  vector  end  matrix  nodes, 
including  the  matrices  for  both  the  24-month  and  36-month  noncareer 
commitments  and  the  corresponding  vectors  (24  and  36  months,  respectively^ 
for  n<  areer  personnel  without  short  tour,  are  also  shown. 

For  simplification,  Figure  ">  shows  these  various  categories  as 
single  nodes.  The  career  personnel  are  represented  by  four  vector  and 
four  pool  nodes  in  th*  base  tour  and  four  vector  nodes  in  the  short 
tour,  and  the  two  kinds  of  noncareer  personnel  are  represented  by  a 
combination  of  a  vector  and  a  matrix  in  th*  base  tour  and  by  a  matrix 
in  th*  short  tour.  Two  source  nodes  and  four  sink  nodes  are  also  shown. 
Th*  arcs  shown  indicate  the  input  flow  and  th*  rotational  flow  between 
base  and  short  tour  nodes. 

Two  sources  of  input  u  the  nodal  are  indicated.  The  primary  input 
Is  that  specified  by  the  user  aa  the  authorised  or  expected  procurement 
rate;  the  second  is  aa  optimal  source  that  provides  additional  personnel 
needed  to  meet  a  requirement  mot  filled  by  the  primary  source.  Th* 

Inputs  provide  one  example  ia  which  th*  flow  is  split  proportionally  at 
a  point  nod*  between  the  two  arcs  which  feed  the  A  and  B  nodes. 

Two  arcs  are  shown  returning  from  each  of  the  short  tour  nodes. 

One  is  for  personnel  completing  the  short  tour,  the  other  for  early 
returnees  or  temporary  casualties.  Bote  that  the  flow  in  the  first  arc 
all  comes  from  the  last  cell  in  the  vector,  and  the  flow  la  the  second 
arc  represents  a  proportion  of  the  content*  of  all  cells  in  the  vector. 

A  point  nod*  la  the  arc  supplying  th*  career  short  tour  permit*  setting 
aside  a  percentage  of  permanently  nomdeployebte  personnel , 

Severs  I  arc*  lead  to  the  four  slabs,  representing  type*  of  lose** 
to  the  system.  Figure  *  shews  how  the  sink  modes  are  connected  to  the 
system  mode*.  The  cere**  toss  ere*  cover  losses  dee  l«  promotion, 
retirements,  etc.  In  the  aviator  application  of  the  mod. I.  wfeich 
stow  I  st  as  th*  cockpit  aviator*,  peanut  ten  from  ms|er  te  I  ie*«  onset 
col  met  moves  the  personnel  to  4  he  sink  representing  promt  ion  losses, 
the  mi  seel  I  sepoy*  toss  mde  for  name*  toot  heee  modes  (ever*  tfee  smell 
ettritlea  doe  te  accident,  r anvil  free  the  service  etc.  tilled  is 
*<tioe  tlA)  end  **pire«iem  ef  tern  ef  servi.e  HI'  **•  *elt>«splone 
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Ftppa  S.  IMP*  and  initial  flow  patterns 


BASE  short  tour  losses 


Figure  7  shows  sources  of  input  to  the  system.  Since  a  percentage 
of  the  noncareer  personnel  reaching  their  ETS  date  elect  to  continue 
service,  point  nodes  are  inserted  in  all  arcs  feeding  the  ETS  node. 

These  point  nodes  select  out  a  percentage  for  retentions  in  the  career 
system.  Additional  point  nodes  in  the  arcs  feeding  the  career  base 
nodes  select  out  a  portion  for  the  permanently  nondeployable  node. 
Retainees  in  short  tour  who  have  not  completed  the  short  tour  go  to  the 
appropriate  month  of  the  career  short  tour  to  complete  the  tour. 
Retainees  who  complete  their  short  tour  by  their  ETS  date  are  returned 
to  the  career  base  node. 

In  the  case  of  a  policy  that  prescribes  a  stabilized  base  tour  of 
18  months,  personnel  could  be  taken  from  the  cells  representing  19 
months  or  more  from  the  beginning  of  the  tour.  The  policy  of  sending 
to  short  tour  those  who  have  been  in  base  tour  the  longest  means,  in  the 
case  of  the  career  group,  that  those  who  have  completed  their  base  tour 
are  taken  first.  Then,  starting  in  the  last  cell  of  the  tour  vector, 
personnel  are  drawn  from  successive  cells,  moving  in  the  direction  of 
fewer  months  in  tour  until  either  the  number  of  men  needed  is  found  or 
the  cell  representing  the  minimum  required  number  of  months  in  the  base 
tour  is  reached  (i.e.,  the  stabilized  tour  length).  Since  personnel 
with  fewer  short  tours  are  sent  first,  the  search  pattern  in  the  career 
base  tours  (Figure  4)  is  as  follows:  the  first  two  pool  nodes  for  com¬ 
pleted  base  tour  are  searched  and  then  the  first  two  vectors.  This 
search  finds  people  who  have  had  0  or  1  short  tour  and  sends  them  to 
the  first  and  second  vector,  respectively,  on  the  short  tour  side.  If 
need  for  career  personnel  is  not  satisfied,  then  the  third  pool  node, 
followed  by  the  third  vector,  is  searched  for  those  who  have  had  two 
previous  short  tours.  (The  vector  is  searched  down  to  the  minimum 
allowable  base  tour,  if  necessary.)  Those  persons  are  sent  to  the  third 
tour  vector  in  the  short  tour.  The  search  continues  until  either  the 
needs  are  met  or  there  is  no  one  left  who  is  deployable. 

The  pattern  for  the  noncareer  group  is  somewhat  different.  The 
noncareer  vectors  representing  personnel  who  have  not  had  a  short  tour 
are  searched  first.  However,  the  present  policy  is  that  noncareer  per¬ 
sonnel  may  not  be  sent  to  short  tour  if  they  have  €  months  or  less  to 
serve.  Therefore,  the  search  begins  in  the  7th  cell  from  the  end  and 
moves  toward  the  beginning  of  the  vectors.  Next,  the  matrices  are 
searched;  but  again  the  6-months  rule  applies,  and  the  search  begins  in 
the  7th  row  and  column  from  the  bottom  and  right-hand  edge  of  the  matrix 

The  effect  of  some  of  these  constraints  is  noteworthy.  If  a  man 
spends  2  months  in  a  base  tour  before  a  12-month  short  tour  and  returns 
to  the  base  tour  for  an  !^-s»nth  stabilised  base  tour,  his  time  in 
eystem  adds  up  to  *2  months.  Since  he  must  have  at  least  6  months  re¬ 
maining  to  be  reassigned  to  a  short  tour,  he  will  serve  only  one  short 
tour  during  his  '••month  ccaaltnent.  An  exception  Is  the  early  returnee 
i.e.,  temporary  casualty.  It  is  possible  for  him  to  serve  an  1^-momth 
base  tour  end  still  Have  more  than  <  months  remaining  in  service. 


base  short  tour  losses 


The  application  of  loss  or  retention  rates  to  the  various  nodes  can 
present  a  problem.  For  example,  say  there  is  an  attrition  rate  of  .3$ 
per  month  for  the  36-month  noncareer  short  tour  personnel.  Of  all  those 
in  that  short  tour  matrix,  . 3$  will  be  removed  from  the  matrix.  This 
can  be  done  by  subtracting  .5$  from  each  cell  in  the  matrix.  However, 
if  a  given  cell  in  the  matrix  had  160  men  in  it,  then  .5$  of  them  equals 
.8  men.  Reassignment  of  8/10 's  of  a  man  is  not  only  hard  to  visualize 
but  is  also  outside  the  capabilities  of  the  model.  In  a  practical  sense, 
either  zero  or  one  man  has  to  be  reassigned  in  the  model  as  well  as  in 
the  real  system.  The  model  handles  this  problem  by  proceeding  to  the 
next  cell  in  the  matrix,  taking  .5$  of  it  and  adding  it  to  the  fraction 
from  the  previous  cell.  If  the  next  cell  had  83  men,  then  .9$  equals 
.413.  This  added  to  the  previous  results  gives  1.213  men.  Therefore, 
one  man  is  subtracted  from  this  cell  and  .213  Is  carried  over  as  a 
remainder. 


MODS.  APPLICATION 
Army  Aviation  Personnel  Applications 

The  Career-Noncareer  Model  has  been  used  on  several  personnel 
management  problems  dealing  with  Army  aviators.  One  problem  has  been 
to  determine  how  short  tour  requirements  could  be  met  while  minimizing 
Involuntary  third  time  short  tours,  assuming  a  given  short  tour  manning 
level  requirement.  An  extension  of  this  problem  was  to  determine  when 
third  tours  would  have  to  begin  in  order  to  meet  the  need  for  specific 
numbers  of  experienced  personnel  to  be  sent  to  short  tour  during  FY  I970 
and  I97I. 

Figure  8  depicts  the  appropriate  constraint  pattern  for  a  given 
number  of  experienced  personnel,  A,  B,  C,  to  be  sent  to  short  tour  in 
FY  70,  and  corresponding  numbers  Xj  (J  ■  1,  2,  3,  representing  different 

requirements)  to  be  sent  in  FY  71.  To  determine  at  what  point  third 
tours  appear,  the  problem  was  run  for  three  sett,  A,  B,  C  for  FY  70,  and 
their  corresponding  numbers,  Xj,  Y^,  Zj  (J  ■  1,  2,  3)  for  FY  71.  Since 

the  proportion  of  experienced  personnel  to  inexperienced  personnel  sent 
to  short  tour  is  a  number  calculated  by  the  model,  an  iterative  pro¬ 
cedure  wae  used  and  the  mix  (percentage  of  experienced  vs  inexperienced) 
was  varied  until  appropriate  numbers  were  produced. 

Another  problem  Involved  computing  the  minimum  FY  1971  training 
output  requlreewnts,  given  expected  manning  levels  for  short  tours  and 
the  policy  of  no  third  short  tours. 
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Figure  B.  Third  tour  analysis 


Special  model  modifications  not  reported  here  have  been  introduced 
to  answer  specific  management  questions.  In  the  normal  running  of  the 
program,  the  short  tour  quotas  are  specified  and  the  model  bases  calcu¬ 
lations  on  tha  quotas,  for  example,  calculation  of  the  number  of  short 
tour  replacements  required  (Column  5  of  the  Summary).  However,  if  the 
starting  point  for  the  simulation  is  at  some  point  in  the  past,  replace¬ 
ments  up  to  the  time  of  the  run  are  a  matter  of  record.  With  the  modi¬ 
fication  in  the  model,  the  user  can  specify  the  exact  number  of  replace¬ 
ments  up  to  a  given  month  and  then  switch  back  to  letting  the  quota 
determine  the  number  of  replacements. 
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Another  problem  required  evaluation  of  a  proposed  policy  of  emcour- 
aging  noncareer  personnel  to  extend  their  short  tour  duty  with  an  accom- 
panylng  reduction  in  service  covsitnent.  One  of  the  goals  in  mind  was 
to  increase  the  short  tour  manning  level  to  lcof  without  tncreaelnt 
training  Input.  The  policy  posed  several  questions:  1)  How  many  non¬ 
career  personnel  would  have  to  extend  to  sake  a  significant  impact  on 
the  manning  level?  2)  Would  the  number  of  career  personnel  going  on 
second  tour  be  reduced  and  in  what  masher  a?  *>)  How  would  the  average 
base  tour  length  be  changed?  4)  Since  extendees  would  be  leaving  the 
system  and  not  be  available  for  retention  in  the  career  system,  what 
would  be  the  impact  on  the  career  pool?  ">)  What  new  retention  rate 
would  be  required  to  maintain  the  career  pool? 

To  handle  tho  problems,  the  model  waa  changed  so  that  extendees  are 
moved  out  of  the  short  tour  for  one  month  before  being  returned  for  the 
extension  tour.  When  they  are  returned  they  are  counted  as  experienced 
personnel,  thus  easing  the  pull  on  second  tour  personnel  from  the  base 
tour.  If  a  person  cannot  serve  the  full  extension  tour  because  he  would 
be  eligible  for  release  before  completion  of  the  tour,  then  he  is  not 
considered  for  extension.  The  analysis  to  date  has  been  fruitful,  and 
more  work  is  scheduled. 


Army  Phasedown  Application 

The  Career-Noncareer  Model  has  been  used  also  in  the  study  of 
policies  relating  to  eventual  phasedown  in  Vietnam.  In  connection  with 
this  study,  the  model  was  modified  to  allow  the  option  of  early  release 
from  expected  term  of  commitment  in  the  case  of  wen  who  have  completed  a 
specified  time  in  the  combat  area.  One  option  provided  in  the  model 
makes  possible  "ln-simulatlon"  change  of  policy  with  regard  to  total 
amount  of  required  service  or  acceptable  length  of  service  in  Vietnam. 

The  effects  of  Jlfferent  combinations  of  service  time  constraints  and 
varied  schedules  for  application  of  the  constraints  can  be  studied. 

Two  data  bases  have  been  used.  One  combination  allows  for  the  entire 
enlisted  force  and  the  other  for  s  single  combat  division.  Both  model 
applications  have  been  part  of  a  feasibility  study  regarding  techniques, 
approaches,  and  models  available  for  phasedown  planning.  Development  of 
these  applications  has  been  a  cooperative  effort  of  BKSRL  research 
scientists  and  members  of  the  Long  Range  Requirements  Branch  of  Director¬ 
ate  of  Procurement  and  Distribution  DCS  PER. 


WAC  Resnlistment  Application 

The  Career-Noncareer  Model  was  used  to  evaluate  the  effects  of 
allowing  members  of  the  Uomn's  Any  Corps  to  choose  their  Continental 
United  States  station  for  a  one- year  period  when  they  reenlisted  for 
four  years. 
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For  kx  I  Im,  iM  MAC  rMitliiWki  r*i  {  kM  lm  4m t  I  nine .  tho 
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4mIi«i  ia  rcMliiinMii,  mmimkm  mi  <oah<dor,at  at lowt at  cfcauo  of 
CXMKf  4MI|MMII  II  wall  M  M'lMMCI  for  OMtMM  aaalfO* 

•mi  i  yclicy  otroody  la  offoatl..  ♦/•*  A  41m  roloiiooty  oaiyf  o* 
fill  rotation  c»«l*  in  |K«  MAC  i^Im  H  IM  >Mi««l  ll««,  t*o 
Hity  mi  ri|ir4i4  Ay  tear  of  tho  OCIVtS  aiaff  aa  a  4M«M tat  mmi  of 
coacora  la  a  ijnloa  ao  far  fra#  fwi  Ida  4^f}c«ltlti  ihai  ho  aot  nar  of 
(ho  (oakai  MOK  ayataoo. 

Many  coaairaiaia  am  aaaiyaaoot  of  MACa  vara  at  roof  y  ta  of  foci . 
Aaaigaaoat  Jurat  loo*  voro  difforoot  for  a#cli  of  (ho  Ihroo  aoia  tear  arooa 
abort  toar,  lone  toor.  ami  CONS).  MACa  aora  act  aoat  oaaraaaa  aanl 
(hoy  hod  hooa  in  aorvico  a  yoar ,  aor  whoa  (hoy  hoi  loaa  (haa  a  yoar  ro> 
aolalag  la  (hair  aal  tataoot .  Tha  a aa  yol  ley  would  aaaa  (hoy  would  aoi 
ho  aoai  owor  for  o  yoar  aftor  rooal  laiaoat . 

U  aaa  yoaaihlo  10  aot  ay  (ho  aim  lag  Jala  ami  to  aodlfy  (ha 
Coroor-Noacoroor  Modal  ao  (hoi  (ho  flrai  rooal  I  at  aoat  voatf  rooal  I  la  ot 
looat  \?  aero  aoat  ha  la  OONDS  ( la^laflag  (ho  caaaayw  aato  that  rooal i at* 
aoat  ovoraoaa  wow  Id  aaaa  tr  aaa  for  to  C0U1  for  o  looat  o  yoar).  lahao- 
quoat  roaal  lataoat  a  aora  hard  or  ta  hoadlo.  a  lac  a  tlaa- la- aorvico  lo  aot 
aoaltorod  aftor  tho  ladlvtdwol  yaaaoa  to  coroor  atotaa.  la  tha  aloalo* 
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Thla  and  a  I  ayyl  teat  loa  aaa  accaayl  lahad  la  cooyarat  laa  aith  tho 
PI  aaa  ami  Prograaa  Offlco  aad  tho  lallatotf  harooaaol  Mroctorato  of  tho 
Offlco  of  feraoaaol  OyorotUaa. 
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aay  ho  In  (h#  fora  olthor  of  alnlaltiat  tho  forco  noodod  to  aoot  o  gtvoa 
coni  Intone y  or  of  aastalrtag  (ho  aagnltwdo  of  tho  throot  1  ooatiagooay* 
that  can  ha  hand  I  ad  hy  a  glvoa  forco.  Tho  aoviaga  ia  hooiat  a  aaat  lor 
fore#  would  uiualty  ho  yold  for  la  radarod  capacity  for  doaliag  with  a 
a  Ivon  contlngoacy.  Mhilo  vorlowa  t  octal  o*  <o«  of  got  (  I  a#  wri  Mtoago  * 
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APPENDIX  B 


DESCRIPTION  OP  COMPUTER  PROGRAM 

A  1-  Return  point  for  Additional  staples.  Read  paraaeters  and  start* 
ing  data.  See  appendix  for  list  and  description. 

2 -  Print  starting  parasmters  and  control  vector 
PRINT:  Title,  heading  FMT  (9)  FORMAT  (1H1,  9A8) 

PRINT:  LS,  LC.  LAUS,  LRA ,  NTIME,  MINTUR,  LEVTNC,  MI  NBAS,  MINBSN, 
IEOUT,  IFY,  JUMP1 ,  JUMP?,  JUMP3,  JUMP4,  JUMP*),  JUMPS , 
JUMP7.  FORMAT  (1H,  12110) 

PRINT:  Rl,  R2,  RL0SS1 ,  RL0SS2 .  RLOSS?,  RETNT1 ,  RETNT2 ,  RNOUSE, 
RPNDPL,  RTNDPL,  RNEW,  RRA.  FORMAT  (1H,  12110) 

PRINT:  KONTRL  Vector,  NTIME  number  of  months.  FORMAT  (1H,  12110) 

3-  Clear  out  variables  to  sero  and  calculate  starting  Inventory 
total,  NTOT. 

4-  If  JUMP3X) ,  go  to  5,  print  starting  Inventory;  otherwlde  go  to 
section  6. 

r)-  Print  starting  Inventory. 

6-  Set  initial  values  to  .5  so  that  they  wil  round  upward  when 
truncated. 

B  (•  Begin  monthly  iterations.  Return  point  for  iterations. 

The  KONTRL  vector  is  the  last  vector  read  in  at  the  beginning  of 
the  simulation  and  has  one  cell  for  month.  This  cell  My  be  left 
blank  or  filled  with  a  number,  one  through  seven.  These  numbers 
indicate  a  change  in  one  of  the  JUMP  controls  or  reading  in  a  new 
set  of  parameters  to  be  used  beginning  in  the  current  month 
according  to  the  following  list: 

KONTRL  ■  7,  JUMP3  ■  0,  print  summary  only 

■  6,  JUMP?  •  2,  print  monthly  matrlcss,  vectors  and  summary. 

-  %  read  new  parameters: 

LLS,  LLC,  LLAUS.  LLRA,  MINTUR,  LEVTNC,  MINBAS,  MINBSN, 

IEOUT,  JUMPl ,  JUMP?,  JUMP3,  JUMP4 ,  JUMP% 

The  first  four  variables  sre  temporary  values  for  new  LS,  LC, 

LAUS  and  LRA  variables  respectively.  If  the  new  value  is  equal 
to  or  greator  than  the  old  value,  it  is  substituted  for  the  old. 


24  - 


If  the  new  mIm  Ii  lees  tkaa  the  oil,  ikn  the  •^copruii  Mtrii 
Is  collapsed  to  the  Iml  of  the  new  mIm  before  esbeiiietlai  It 
for  tbs  old.  The  ochsr  vs  lose  srs  substituted  directly. 

KOmi  •  4,  rood  mmt  rot  os : 

U.  «?.  RLOtfl,  BLOBS?.  BLOBS* ,  RJCTim,  BfTWTT  ,  RNOUSt. 

two  PL,  rmOPL,  BMEU.  RRA 

Those  ore  substituted  directly. 

■  5,  JUMP?  ■  J,  trslo  to  suthorlsstloe  or  school  capacity. 

■  2,  JUNK?  •  2,  trslD  to  00101010  systso  totol . 

■  1,  JUMP?  ■  0,  calculate  oddltlotiol  Input. 

6-  Career  personnel  couplet lng  LC  nunbsr  of  Months  io  the  base  tour 
vector  (JC)  ore  added  to  their  respective  coexisted -base- tour  cell 
( JCLC) .  All  other  career  base  personnel  ere  noved  up  one  uooth. 

9*  Psnssnsot  casual  ties  for  career  end  noncereer  short  tours  sre 
couputed  sod  the  total  put  into  BAS  (NT). 

10-  Conputs  attrition  to  ell  base  tours  end  career  short  tour: 

RL08S1  •  career  systee  loss  rets  for  base  tours. 

RL06S2  -  noncereer  systee  loss  rate  for  base  tours. 

RL06S?  ■  career  systen  loss  rate  for  short  tours. 

The  attrition  loss  total  for  career  end  noncereer  groups 

goes  Into  LOSS(NT) . 

11  -  Apply  retention  rates  to  noncereer  natrlces  and  vectors,  RKTlfri 

for  noncereer  (A)  end  RETKT2  for  noncereer  (B).  Of  those  retained, 
e  portion  Is  sent  to  the  pemenently  nondeployable  nods  (NDPLP) 
using  the  RPNDPL  rate.  Retelnees  that  are  deployable  are  sent  to 
the  appropriate  career  vector  or  node  depending  on  whether  they 
have  enough  awnths  for  coexisted  career  base  tour,  and  whether 
they  have  had  a  short  tour.  The  total  mssber  retained  froe 
noncereer  tours  is  entered  in  IRITirr(lfT). 

12-  The  personnel  reneining  in  the  last  nonth  of  the  noncereer  tours 
after  deducting  the  retentions  are  laminating  their  service  in 
nonth  NT  and  are  sent  to  IETS( NT) . 

13-  Update  the  noncareer  base  tour  natrices  and  vectors. 

14-  At  the  end  of  noncareer  short  tours  all  those  with  IE0OT  or  fewer 
uonths  camitnent  reneining  have  the  retention  rates  for  the  career 
group  applied.  As  in  section  11,  a  pemenently  nondeployability 
factor  is  applied  and  the  reneining  personnel  are  sent  to  the 
career  bass  tour  with  one  previous  short  tour.  Personnel  not 
retained  are  added  to  those  released  in  nonth  NT,  (IETS'WT)). 
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1  '*-  Update  the  noncareer  short  tours  and  put  the  total  masher  return¬ 
ing  froai  noncareer  short  tour  In  MtCr(NT). 

1C-  Return  to  the  base  tour  those  career  personnel  who  have  completed 
their  short  tour.  Add  their  total  to  MlET(Nr). 

17-  Update  career  short  tours. 

It?-  Compute  early  return  losses  to  all  short  tours  using  R 2.  hit 

total  In  KAS2NT).  Return  personnel  to  first  month  of  appropriate 
base  tour. 

1).  Compute  susi  of  all  career  and  noncareer  personnel  in  short  tour. 
Coapare  this  total  with  short  tour  quota  for  tha  aonth.  If  nuaber 
in  short  tour  Is  less  than  quota,  the  difference  equals  the  NEEDS 
for  that  aonth  and  Is  put  In  INEEDSfNT). 

20-  Using  the  RNEU  percentage,  coapute  the  nuaber  of  personnel  that 
can  be  Inexperienced  (N00),  l.e.  noncaresr  personnel. 

21-  JUMP?  •  2  go  to  section  22,  Halt  career  personnel  going  to  short 

tour. 

JUHK?  d  2  go  to  section  2*. 

22-  In  this  option  the  sun  of  the  short  tours  is  compared  to  the 
nuaber  allowed  by  the  ( 1-RNBU)  percentage  of  the  short  tour  quota 
for  the  aonth.  If  there  are  already  too  aany  experienced  people 
in  short  tour  (NEDEX2  ■  0),  then  experienced  personnel  are  not 
sent.  If  the  nuaber  allowed  by  the  quota  is  less  than  the  nuaber 
needed,  then  the  requisitions  are  reduced  to  the  level  that  is 
allowed.  However,  if  the  masher  required  is  less  than  ths  allowed 
nuaber,  then  the  requlreaents  stand. 

2V  JUMP1  *1,  go  to  section  24,  smoothed  flow  to  short  tour. 

JUMF1  d  I,  go  to  section  2*j. 

24-  This  option  smooths  out  large  Increases  or  surges  in  short  tour 
quotas.  A  base  number  is  first  calculated.  This  number  is  the 
sum  of  the  average  nuaber  of  personnel  expected  to  complete  their 
short  tour  in  that  aonth  plus  the  projected  number  of  losses 
using  the  Rl  and  R2  loss  rates.  If  the  NEEDS  for  that  aonth  fall 
below  110)1  of  this  bass  number,  the  NEEDS  do  not  change.  If  the 
NEEDS  are  larger,  then  s  new  base  number  is  calculated.  It  is  the 
sun  of  1)  the  difference  between  the  previous  month  and  the  current 
aonth's  short  tour  total,  l.e.  the  losses,  and  2)  90)1  of  the  RNEM 
percentage  of  the  difference  in  the  last  month's  short  tour  total 
and  the  current  month's  quota.  If  this  number  is  equal  to  or 
greater  than  the  NEEDS,  the  NEEDS  stand.  If  they  are  less,  then 
the  NEEDS  are  reduced  to  the  level  of  the  new  base  number  and 
r 1-RNEW)  percent  of  the  losses  is  the  number  of  experienced  per¬ 
sonnel  required.  The  balance  are  inexperienced  needs. 
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25*  JUMP£>2  go  to  »ection  26,  train  to  authorisation  or  school  capacity. 
JUMP2<2  go  to  section  27. 

26-  If  the  system  total  for  the  month  plus  the  input  for  the  month  is 
less  than  or  equal  to  the  maximum  system  allowed  plus  the  losses 
for  the  month,  then  the  NEW  input  is  not  changed.  Therefore,  the 
full  input  for  the  month  is  used.  Go  to  section  29« 

If  the  sum  of  the  system  total  and  the  input  is  greater,  then  the 
NEW  input  is  reduced.  The  new  computed  NEW  input  may  not  be  less 
than  zero.  Go  to  section  29. 

27-  JUMP2>2  go  to  section  28,  train  to  maintain  system. 

JUMP2<2  go  to  section  29. 

28-  Set  NEW  input  equal  to  the  sum  of  all  the  losses  for  the  month. 

29-  Using  the  RRA  percentage,  the  NEW  personnel  are  split  between  the 
noncareer  (A)  and  (B)  groups,  (RRA)  ^  to  B  and  ( 1-RRA)  %  to  A. 

30-  Send  available  noncareer  (A)  and  (B)  personnel  without  short  tour 
experience  to  short  tour.  RNOUSE  %  of  each  group  (A  and  B)  is  de¬ 
layed  in  being  assigned  to  short  tour  and  remains  in  the  base  tour. 

31-  JUMP4>2  go  to  section  32,  allow  MINBSN  months  in  the  base  tour 
before  assignment. 

JUMP4<2  go  to  section  33* 

32-  Add  MINBSN  months  to  normal  delay  before  assignment  (LEVTNG)  +  1 
to  find  the  first  available  month. 

33*  Send  available  noncareer  personnel  to  short  tour. 

34-  JUMPfX)  go  to  section  35;  minimise  use  of  personnel  for  third 
short  tour. 

JUMPf<0  go  to  section  36,  maximise  average  base  tour  length. 

35*  Set  LA  and  LB  to  search  career  base  tours  with  no  short  tour 
experience  or  one  previous  short  tour.  Go  to  section  37* 

36-  Set  LA  and  LB  to  search  all  career  base  tours. 

37-  Return  point  if  all  career  base  tours  were  not  checked  on  the 
first  pass,  l.e.  JUMP7  ■  1. 

38-  Determine  the  number  of  career  personnel  who  have  completed  the 
desirable  base  tour,  after  taking  out  that  percentage  of  persons 
who  are  temporarily  nondeployable. 

39-  If  this  number  is  equal  or  less  than  the  number  of  experienced 
men  required,  go  to  section  40. 

If  it  is  more,  go  to  section  43* 
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Send  available  career  personnel  with  completed  bate  tour  to  short 
tour . 

4! -  If  JUMPP>1 ,  go  to  section  *>2. 

If  JU!1P?  ■  calculate  additional  input.  The  remaining  inexperi¬ 

enced  needs  N00)  are  put  into  the  new- input  vector  (NEEW). 

The  number  of  personnel  is  split  between  the  two  noncareer  tours 
and  added  to  their  respective  short  tours.  Go  to  section  *£• 

4  *•  If  JUMP?  •  calculate  additional  input.  Go  to  section  44. 

If  JUMP2>^ .  go  to  section  4">. 

44-  If  the  number  available  is  greater  than  the  NEEDS,  go  to  section  45. 

If  the  NEEDS  is  equal  or  greater  than  the  number  available,  go  to 
section  46. 

45-  Send  available  career  personnel  with  completed  base  tour  to  short 
tour  up  to  the  limit  of  NEEDj.  Go  to  section  70. 

46-  Send  available  career  personnel  with  completed  base  tour  to  short 
tour. 

47-  Remaining  NEEDS  equals  additional  noncareer  input. 

4 "-  Add  additional  input  to  the  noncareer  short  tours.  Go  to 
section  70 . 

4  <-  Send  available  career  personnel  /ith  completed  base  tour  to  short 
tour.  Experienced  needs  fNEDEX?)  equal  zero. 

50-  If  NEEDS  are  <0,  go  to  sect ‘on  70. 

If  NEEDS  are  >  0,  go  to  section  51. 

51-  If  inexperienced  needs  are  <0,  go  to  section  70. 

If  inexperienced  needs  are  >  0,  send  available  career  personnel 
with  completed  base  tour  to  short  tour,  charge  against  inexperi¬ 
enced  needs. 

52-  If  experienced  nee^s  equals  NEEDS,  go  to  section  53* 

If  experienced  needs  do  not  equal  N00,  add  them  together  and  go 
to  section  53* 

53-  If  JUMP4  ■  1,  go  to  section  64. 

If  JUMP4  +  1 ,  go  to  section  54,  second  short  tour  for  noncareer 

personnel.  These  are  counted  as  experienced  personnel. 
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*>4-  Determine  allowable  Malta  of  search  in  tho  noncirttr  A)  baa* 
tour  (K1  •  mabtr  of  tltutnta  to  bo  ooarchod'. 

55-  If  HI  <  0,  go  to  ooction  *f),  it  la  not  possible  to  aond  noncaroor 

(A)  peraonnel  on  to  aocond  abort  tour. 

If  K1  >  0,  calculate  tho  nuaibor  of  noncaroor  'A)  poraonnol  avail* 
ablo  for  aocond  abort  tour. 

r£~  If  tbo  avail ablo  poraonnol  la  equal  to  groator  than  tho  experi¬ 
enced  noada,  go  to  auction  57. 

If  tbo  available  poraonnol  la  loaa  than  the  need  a,  go  to  aectlon  *>b. 

*7-  Send  available  noncaroor  (A)  poraonnol  to  ahort  tour  up  to  level 
of  noodo.  Co  to  aectlon  70. 

58-  Send  available  noncaroor  (A)  poraonnol  to  ahort  tour. 

5)-  Dot  ermine  allowable  limit  a  of  aoarch  In  tho  noncaroor  ( B)  baao 
tour.  (Ml  aame  concept  aa  uaod  in  54.) 

60-  If  Ml  <  0,  go  to  aactlon  64,  It  la  not  poaslble  to  aond  noncareer 

(B)  poraonnol  to  aocond  ahort  tour. 

If  Ml  >  0,  calculate  tho  number  of  noncaroor  (B)  poraonnol  avail¬ 
able  for  aocond  ahort  tour. 

61-  If  tho  available  poraonnol  la  equal  to  or  groator  than  the  experi¬ 
enced  noada,  go  to  auction  62. 

If  tho  available  paraoimel  la  loaa  than  tho  noada,  go  to  aectlon  63 • 

62-  Send  available  noncaroor  (B)  poraonnol  to  ahort  tour  up  to  lovol 
of  needa.  Go  to  aactlon  70. 

63-  Send  available  noncaroor  ( B)  poraonnol  to  ahort  tour. 

64-  Bogin  atoal  down  In  the  caroor  baao  tour  a,  l.o.  aond  poraonnol  who 
havo  not  completed  a  full  baao  tour,  to  ahort  tour.  Determine  tho 
lower  limit  to  which  tho  toura  may  be  aoarchod. 

65-  Beginning  of  loop  that  aoarchea  caroor  toura  for  available  peraon- 
nel  who  have  not  completed  a  full  baao  tour.  The  personnel  with 
the  largeat  number  of  montha  In  the  baae  tour  are  aent  flrat.  On 
auccoaaive  paaaea  poraonnol  with  one  loaa  month  in  the  baao  tour 
are  picked  up.  Thia  la  continued  until  tho  needa  are  met  or  the 
minimum  baae  tour  la  reached. 

66-  The  number  of  career  peraonnel  available  in  the  month  being 
aearch  la  computed,  allowing  for  a  percentage  that  la  temporarily 
nondeployable  (R  ■  l.-RTNDPL). 
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t.7*  If  the  mabtr  mlUblt  Is  sort  then  (h«  experienced  — s 4s.  go  to 
sxt  Ion  *  h. 

£-***  Send  svsilsbls  personnel  up  to  level  of  experienced  noods  to  short 
tour.  Co  to  tsctlon  70. 

t  *-  Send  svsilsbls  psrsonnsl  to  short  tour.  If  ths  loop  hss  not 

rsschsd  Its  sssrch  Unit,  go  bsck  to  section  €*>  sad  pick  up  psr¬ 
sonnsl  with  ons  Isss  aonth  in  ths  bsss  tour,  otherwl ss  ccotinus 
to  ssctlon  70. 

70-  if  sxpsrisncsd  nssds  *0.  go  to  ssctlon  74. 

If  sxpsrisncsd  nssds  do,  go  to  ssctlon  71  • 

71*  LB  is  ths  psrsastsr  thst  lnd testes  ths  lsst  csrscr  bsss  tour 
sssrch  for  sending  psrsonnsl  to  short  tour. 

if  LB  •  2,  then  svsilsbls  psrsonnsl  utth  0  or  1  previous  short 
tour  hsve  been  sent.  Go  to  ssctlon  72. 

If  LB  ■  3,  then  psrsonnsl  with  0  through  2  previous  short  tours 
hsvs  been  sent.  Go  to  ssctlon  73. 

If  LB  ■  4.  then  sll  tours  hsvs  been  sssrehod.  Go  to  ssctlon  74. 

7 2-  Set  LA  snd  LI  tj  5  sad  go  to  section  57.  Avsllsbls  psrsonnsl 
with  2  prsv.ous  short  tours  ere  used  to  west  short  tour  needs. 

73*  Set  LA  snd  LI  to  4  snd  go  to  section  37.  Avsllsbls  psrsonnsl  with 
3  or  sure  previous  short  tours  sre  used  to  swot  short  tour  nssds. 

74*  At  this  point  ths  NEEDS  srs  either  tsro  or  they  c snoot  be  net. 

Ths  nonthly  tocsls  sre  computed  for  the  following: 

JNEED  the  totsl  maker  of  personnel  ectuelly  sent  to  short  tour. 

JS2T  the  nuaber  of  csreer  psrsonnsl  sent  to  their  second  short 
tour. 

JS3T  the  nuaber  of  csreer  psrsonnsl  sent  to  their  third  or 
aore  short  tour. 

IN00  ths  totsl  nsw  or  Inexperienced  personnel  sent  to  short 
tour  f noncareer). 

XTK  svsrsgs  bsss  tour  length. 

I  RET  nuaber  of  replsceasnts  sent  with  less  then  the  deslrsble 

nuaber  of  aonths  In  bsss. 

NSTACT  squsl  nuaber  of  psrsonnsl  on  head  in  short  tour. 

ICAR  nuabsr  of  csreer  personnel  In  bsss  with  less  then  the 
deslrsble  nuaber  of  aonths  In  bese. 

NTOTCR  totsl  nuaber  of  csreer  personas!  In  the  systea. 

I GRAND  systsa  totsl  for  the  aonth. 
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The  follwlni  aonthly  mtori  «rt  coaputtd.  In  t K*  first  four 
vectors,  tho  colls  represent  the  mscKi  In  ths  indicated  tour, 
l.o.  first  cell*~first  Booth  in  tour.  ?ni  cell«-sec>nd  aonth. 

Ths  nuobor  In  tho  coll  is  tho  maaber  of  personnel  in  t hat  Booth 
of  tho  tour.  Thoss  srs  tho  t iao- In- 1 our  vectors: 

NUI1  tho  mabor  of  nooesroor  (k)  personnel  in  eech  aonth  of 
the  short  tour. 

MU  nonce reer  (I)  personnel  In  short  tour. 

HIAUS  nonce  res  r  (A)  personnel  In  the  beee  tour. 

NHU  noncereer  ft)  personnel  In  the  bete  tour. 

In  the  following  four  vectors,  the  length  of  the  vector  is  equal 
to  the  length  of  the  noncereer  coaaltnent.  In  the  first  cell  is 
the  rtuaber  of  personnel  In  their  first  nonth  of  service,  second 
cell,  second  nonth  of  service  .  .  .  lest  cell,  last  nonth  before 
KTS.  These  ere  the  ITS  schedule  vectors: 

LAUSMT  noncereer  (A)  ETS  schedule  In  short  tour. 

IRAKT  noncereer  ( ■)  ITS  schedule  In  short  tour. 

IBUSKT  noncereer  (A)  returnee  ETS  schedule  In  the  base  tour. 

ISSAKT  noncereer  (I)  returnee  ETS  schedule  In  the  base  tour. 

7V  If  JUMP  •  ?,  go  to  section  print  both  aonthly  aatrlces  end 
vectors. 

If  JUMP'  •  1,  go  to  section  77,  print  aonthly  vectors  only. 

If  JUMP  •  0,  go  to  section  7^. 

76*  Print  the  noncereer  (A)  end  (B)  base  tour  end  short  tour  aatrlces. 

77*  Print  the  vectors  for  the  noncereer  (k)  and  (B),  base  and  short 
tours,  for  returnee's  tins  In  tour,  ETS  schedules  end  tlae  in 
base  tour  for  personnel  without  short  tour  experience.  For  the 
career  personnel,  print  the  base  vectors  and  nodes,  the  short 
tour  vectors,  the  mmber  who  are  peraenently  nondeploy  able,  end 
the  total  masher  of  career  personnel  with  coapteted  base  tours. 

In  addition,  print  the  total  nuabsr  of  actual  personnel  In  short 
tour  and  the  systea  grand  total. 

7^*  Bad  of  loop  for  aonthly  Iteration.  If  there  Is  another  aonth  In 
the  slaalatioa,  go  to  S  (section  7). 

7>-  If  the  delay  after  entering  the  systea  before  assiganeat  Is  sero, 
go  to  section  ft*. 

If  the  delay  is  aore  than  sere,  go  to  section  hr. 
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*">•  When  it  is  Mitiur^  and  the  option  Is  ussd  to  cmput*  Additions  I 
input  to  asst  short  tour  nMds,  this  Input  Is  Assigned  directly  to 
short  tours.  If.  howmr,  there  has  been  a  delay-before-asslgnnent 
LEVTMC'1  specified  of  x  aonths,  then  the  additional  input  that  la 
used  aust  enter  the  systea  x  aonths  earlier  in  order  to  be  avail* 
able.  Therefore,  the  additional  input  'NOW)  is  added  to  the 
systea  grand  total  vector  x  aonths  before  the  aonth  in  which  it 
was  coaputed.  In  this  Banner.  In  the  suaury  the  systen-total 
vector  reflects  the  presence  of  this  input  during  the  x  aonths 
delay  tine  prior  to  asslgnasnt .  The  last  x  nusfcer  of  aonths  in 
the  vector  are  filled  with  )'s  as  a  realnder  that  the  delay  option 
was  used. 

1*  Following  the  reasons  given  In  section  Ho.  the  calculated  addi¬ 
tional  Input  Is  shifted  back  in  its  own  vector  the  nuaber  of  cells 
equal  to  the  nuaber  of  aonths  delay  before  assignaent.  Therefore 
the  suaaary  will  show  the  additional  input  entering  the  systea  at 
the  point  where  It  will  be  available  when  it  la  needed.  As  in 
section  ■'O.  the  last  x  nuaber  of  aonths  are  filled  with  ?*s. 

“2-  Print  out  suaaaary  title  and  colusn  head  Inga. 

*  Print  the  aonthly  figures  for  the  first  year  of  tha  simulation. 

IFY  is  the  nuaber  of  aonths  reaainlng  the  first  Fiscal  Year, 
which  nay  be  less  then  12  aonths. 

“4-  Coapute  colusn  totals  for  the  first  year  for  specific  coluans 

'see  saaple  suaaary). 

Print  the  coluan  totals  coaputed  in  section  f*4  for  the  first  year. 

<  -  Coapute  the  nuaber  of  reaainlng  full  yeara  in  siaulatlon. 

“7-  begin  the  loop  that  coaputes  yearly  totals  and  prints  the  aonthly 
and  yearly  totals  for  the  reaaln.ng  full  years. 

■r.  Coapute  the  totals  for  specific  colians  for  the  next  12-nonth 
period. 

—  Print  the  aonthly  figures  for  the  12-nonth  period  and  tha  yearly 
totals.  If  not  the  last  full  aonth,  go  back  to  section  $7  for 
the  next  12-nonth  period.  If  last  full  aonth,  go  to  section  W. 

Print  the  reaainlng  aonth's  figures,  if  there  are  any  reaainlng. 
Coluan  totals  are  not  coaputed  If  not  a  full  year. 

1-  If  JIMP  •  go  to  section  >2,  calculate  ainimv  systea. 

If  JIMP  d  .  go  to  section  >4. 


•2  - 


<2- 


Compute  minimum  system  ( See  Appendix  for  Algorithm  for  Minimum 
Rotation  iyitn  Slit). 

>5-  Print  out  nlnlnua  ijritm  data. 

>4-  Read  parameter  card. 

‘V  If  it  is  a  blank  card,  thara  is  anothar  sample.  Go  to  section  1 
to  read  another  set  of  parameters  and  data  carda. 

If  thara  Is  a  number  In  columns  1  through  5,  this  was  the  last 
sample.  Go  to  section  96  and  terminate  computer  run. 

>6-  End  of  computer  run. 
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appendix  c 


LIST  OF  SUMMARY  HEADINGS 
Column  headings  have  the  following  meanings: 


Number 

Heading 

Explanation 

Month 

Time  period  simulated 

1 

ST  Quota 

Requirements  for  Short  Tour 

2 

End  Tour 

Number  completing  assignment  in  Short  Tour 

3 

Perm  Cas 

Short  Tour  casualties  to  the  Army 

4 

ST  Cas 

Number  returning  to  base  from  Short  Tour  before 
12  months  there 

Repl  Req 

Number  needed  to  bring  ST  up  to  requirements 

6 

Repl  Sent 

Number  found  by  model  to  sent  to  ST 

7 

New  Repl 

Inexperienced  men  sent  to  ST 

8 

Ret  -  LC 

Men  sent  to  a  Short  Tour  with  less  then  LC 
months  in  base 

9 

2nd  Tour 

Number  of  men  being  returned  for  second  Short 
Tour 

10 

3rd  +  Tour 

Number  of  men  being  returned  for  third  or 
subsequent  Short  Tour 

11 

Avg  BS  Tr 

Average  time  in  base  for  men  in  col  8 

12 

ST  on  Hand 

Number  actually  assigned  to  ST 

13 

N  Base  -  LC 

Number  in  Base  with  less  than  LC  months  since 
returning  from  ST 

14 

Retnt  Addns 

Number  passing  from  noncareer  system  to  career 

15 

Car  Tot 

Total  number  in  career  system 

16 

Inpt  Schd 

Training  output  programmed 

17 

Addl  Inpt 

Computer  generated  training  needed  to  minimise 
returnees 

18 

Attrt  Loss 

Losses  from  system  by  resignation  or  promotion 

19 

ETS 

Losses  from  failure  to  extend  comnitment 

20 

Syst  Tot 

Total  number  In  system 

Parameters 

and  rates  are 

printed  on  the  page  preceeding  each  run  summary. 
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APPENDIX  D 


COMPUTER  PROGRAM  LISTING 

A  note  of  explanation  la  In  order  concerning  the  following  program 
listing.  The  model's  program  has  been  listed  with  a  Variable-Reference 
Table  program  developed  at  BESRL.  The  first  2  lines  at  the  top  of  the 
first  page  indicate  the  card  column  numbers.  Notice  that  there  are 
spaces  between  columns  5  and  6,  6  and  7,  72  and  73.  The  numbers  running 
down  the  left-hand  edge  indicate  the  number  of  cards  from  the  beginning 
of  the  program. 

The  first  table  at  the  end  of  the  program  lists  the  FORTRAN  state¬ 
ment  numbers  In  sequence  and  the  card  number  where  it  was  used.  The 
second  table  lists  the  FORTRAN  variables  in  alphabetical  order  used  in 
the  program.  After  each  variable  is  a  list  of  the  card  numbers  where 
that  variable  was  used.  Comment  cards  (C  in  column  1)  are  ignored  by 
the  listing  program. 
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DATA  U3P'H»1H  &m  CAMS*  QtCS  MTCF 

TA#  c*rt*r«R)M«mf  U0*l  a  Ma*  immmi  of  laUfiMI* 

<A«  «r»  |«  (ha  tjrtiai  at  <A*  *1  iMMI«  T%l»  iMM«rf  •»»! 

mhnu  caraar  panwil  tr»  fWw  la  iWlv  ftrat  iaia  af  aaralca. 

TAo  iaratloa  af  tka  ftt*t  (m  k  w,rl<Hi,  viU  (ha  praaaat  «ffar  I  tan. 
V  aoatAa,  iaflaai  kjr  ika  imaaotoa  t< al oaaat  af  lha  coapator  propraa 
TAa  laaaatory  of  aoacafror  MfMw  ay  la  aMivifaf  iata  too  aaparato 
claaaaa,  or  oaty  oao  c  I  era  of  aaacaraar  parooaaal  aaai  Da  rayraaaaiaf  la 
tho  aoial.  For  arc  A  claaa  rapraoaatoi ,  it  la  aacaaaary  la  |f«yMa  loot 
aatncaa  aAowiap  tka  aakar  of  lailvliaala  ky  ataika  la  loar  aal  aartka 
la  aarvlca.  flat*  tka  aoial  coaaliara  aaly  iw  loar  cat  afar  I  a*,  tv* 
aatncaa  ara  rapairoi  far  aacA  claaa  af  aaacaraar  parooaaal  rapraaaatai. 
•baaing  daa  la  (oar  aal  tiaa  la  aaralca.  Oaa  aal r la  akaa  tkaaa  la 
abort  coar  aal  tAa  ochar  tAoaa  Aar i at  atraaiy  aaraai  la  aAarl  loot,  la 
aiiltloa,  for  aacA  claaa  of  aaacaraar  paraaaaat.  a  aiaaraia  Araaiaat  aal 
claaalflcatlo*  Ay  tiaa  la  aaralca  la  aa4a  af  laimiwala  wAo  Aaaa  aoc 
yal  Aaaa  aaaigaai  to  aAort  tear.  TAia  laat  claaaificat laa  raaalta  la  a 
aactor  arraapaaaat.  a  lac  a  tiaa  la  toar  aai  tiaa  la  aaralca  ara  apoat . 
TAaa,  two  aatrlcaa  aai  aaa  aactor  ara  lapat  for  aacA  claaa  of  aaacaraar 
paraoaa  Aal at  rapraaaatai. 

TAa  laaaatory  of  caraar  pat  aaaa  la  arraapai  la  aactora.  witA  foal* 
tloa  la  aactor  •Aoatag  tiaa  la  taar.  Sopor at a  aactora  ara  rapairwi  for 
paraoaa  praaaat ly  aaaigaai  to  ivty  oatilia  tAa  aAort  loar  araa  wko  Aaaa 
Hoi  ao  aAort  taar,  oaa  aAort  taar,  two  aAort  lowra.  or  t Araa  aAort  towra. 
Othor  aactora  ara  ratal  rai  for  tAoaa  la  tAa  aAort  taar  at  tAa  at  art  of 
ataulatioa.  oaa  aactor  for  firat  aAort  taar.  ocAara  far  two,  tAraa.  aal 
foar  or  wore  aAort  toara.  ftrraoaa  a  araa  aaa  t  la  aaaiaptayaAla  to  tAa  aAort 
toar  ara  kapt  la  a  pool  aoia  a  alagla  —Air * .  TAta  awaAar  al oo  owat 
Aa  iat  oral  aai  aai  lapat  to  tAa  caapwtar  at  tAa  atari  af  tAa  aloalat  loa. 
TAa  aactora  of  caraar  paraoaa  ara  of  I  tattai  laagtA.»ptaaaotly  iafiaai 
Ay  tha  caayutar  prograa  aa  '<  onatAa.  taiiviiwala  wAo  Aaoa  Aai  aa  aoc  aaa 
of  tha  tloa  iaalgaatai  Ay  aa  lapat  paraaatar  ara  groopoi  la  pool  a«ioa 
aai  lapat  aa  aaparata  awaAar a. 

•aaliaa  a  atari  lap  laaaatory,  cartaia  paraaatara  iafiatag  tAa  ayataa 
auat  Aa  lapat.  TAoaa  appaar  la  cari  ?  af  tAa  iata  iack  aai  laclaia  aacA 
valaaa  aa  toar  iarat loo,  parloia  to  Aa  aiawlatai,  aai  ataiowa  tiaa  ra* 
aalalag  la  ayataw  for  aAort  taar  aaalgaaoat .  A  fall  Hat  of  tAoaa 
paraaatara  la  a  A  oaa  Aaloa  la  tAa  cari-Ay-cari  I  lot  lop  of  iata  rapvira* 
oaato.  TAa  aaoa  cari  c  owe  a  laa  aloalat  low  optioaa  TAoaa  eye  Iowa  «— 
cam  aaaigawaat  practlcaa,  raaaaal  procaiaraa,  aai  coapater  awtpat. 

Cartaia  rataa  owat  al ao  Aa  lapat  to  tAa  aloalat laa.  TAoaa  rataa 
ara  uaoi  iotarwlolatlcally  Ay  tAa  aoial .  caaaiat  ao  aarlatiaa  la  aiowla* 
tloa  ruaa  that  aaa  tAa  aaaa  iata  Aaaa.  Bataa  owat  Aa  lapat  for  coaAat 
loaaaa  'Aoth  paraaaaat  loaaoa  aa i  oarly  rataraa),  for  oitntioa  to  «Aa 


«#*AM  Ml  MMMIM  IfKMI,  f«4  (N»  II* 

%*  l*S*M  »t*lM  f*A  A*^t  ^**A»  I II  f ,  l#«  IM«  *f  *M  #4  «•  f*f  MM*I 
•  <*«  I  ■**« •  *0*1  l%M  (Ml  <«M  fr*  *1  l<M*U  >«*  fl  «M 

•*1  *•  •**♦«!  Iiwf  A*l  (*1  H'fNlll**  #4  #*  ««)<«IM#I  IIM<I 

IHlfMl  M  I  M  M»*IAl  I*  IMMMt  A.  IMM  A*AM  IM 

IIMMlUlIt  Mffl  1*4  ¥f  «M#*t  «m*. 

A,*#  »MI<*I  h  (*«  Mill  At*  (Ml  lMf  MHM  U  IN  filial 
Nll|  HNlMil,  Mi  MNNIN  MiltlM*  I#  IN  Iflll*  f«<  IN  MM  1 1«. 

A  ««MNl  tMlM  mNNIm  l**llMl*M«*  iNnm  flAM»l  N  IN 
*Mt,  fM  MANIA.  AM  IA9  AA  «Af  N  lAfll  A4  Mil  <  A?  H I  IN 

a  •  «•  <«i«m  :*  *4  in  fim  iaH  ia  in  «mmI  «wih  mi  h**iIin 
IN  IAIAA  IA  A  UN  NAIM  IN  INI  llH  #4  IN  fMI  1*1  mM.  A  <«H> 
Af«#H  NMMHKA  *1  IN  iAI  A  4#*A  1*1 1  Mr* 
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(M4  4*l  Tvt4«4  *  Mltl  4! M  * 

MM  *•«  «M4«4  «l4k  IIM  M*M4,  t<  pM*  ««H.  HIM 
f»4«lll4  tlM|M  I*  4«MfvU,  «•«•«  M  «4Mf  M»m4>4> 
tv4IV|  4M  («MM  *4  9*0  IIMlMtM.  OM  ft  IM  tftlfVr|4|| 
M»  M  vMl  tr»  My  4V*M4»  «•  (MM  IM  IMll<«la4  (Ma^f 
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foMut  :<  t*' 
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itAtt  uju  4»t«n«,  tnrra  niam  nimm*  taorr. 
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remit  *.‘t** 


ODWtTlAI  10*  WB 


flu  MN I  l«a  (MUIM  •  mitl  of  Ml  t«kl«  F*M  «lt*|  I  y 

tk#  mm  l«M  4«<k  •Ilk  4iffor*nt  (Mimimi  of  yrgro*  o^imi 

'VHU  f*J).  Tk*  yaraaatar*.  «kort  tour  ««o(«i,  a*4  lyiiM  input  ar# 
llM«f  ftt  Ik*  firil  n*.  Tk*  HtMItl  <MHH  I  Ml  «tr«  m4o  (o  Oil* 

Ml  IU  IlN  IUI«4  for  IN  NNf  Ml  '  MO  TlMl  f-r).  A  MUM  of 
(Nffcl  'flfMM  f.J  llmfl  f'!1)  c m*u  IN  UHlU  of  iNm  run*. 

4N«  IMtfNtl  In  INn  rum .  If  mil  N  NH  In  Mo4  (Nl  iNjr  mu 
Mil  allk  «  oyoclflc  fill  Ink.  Hony  of  IN  y*r*Mto,  oolwo*  M|r  al*e 
N  mim  Um  mu .  ml  mi  ion  r*<  II .  •laiM*  Nm  (our  I  ongt  h .  Ml 
IlUr Nfif*>«iilg*MM ,  lo  mm  •  f*a.  4My  chongo  i*N  rloaittlng  « 
liffifMi  Mfunr  *y*l*N». 

iMiir  lagortaat  fMiir  l*  yr*4icti*g  in  coiiininn  of  u*ia«  • 
yartlcalar  o*l  ion.  Tki*  |*  4m  lo  IN  lor«o  mNn  of  uriillii  (Hoi 
•M  <omi4om4  la  roacklag  •  *ol«llon.  IN  coayl#%ity  of  IN  latarrala* 
l lorn* ly*  aaoag  in  oar iom  *****  #f  Ik*  oyoion,  *a4,  uiNh  nor# 
layer!  *nt.  Ik*  4ya—l<  Hlin  of  iki*  I yyo  of  *iMlatloa.  A*  on  iumIi. 
run  7  incrMMi  Ik*  mini  Ion  r*t*  for  Ik*  c«r*or  great  fro*  ih*  non* 

<«M*ff  grow*  fi|»r*  f.7).  A*  *I0M  N  My*cl*4,  auk  •  larg*r  coroor 
greag  ralailo*  I*  ran  t,  Ik*  akori  loaf  r#*a I ronent •  cm  N  aoi  auk  Ion 
a**4  for  *44n ioa*l  ineoi .  fro*  ikio  ii  eoal4  folloa  ihoi,  if  the  roion- 
I  Ion  v*i*  a*M  ra4a«*4  a*  in  run  < ,  no*4  for  *44  it  IomI  input  woul4  in* 
(INM  ralailo*  lo  van  I.  frea  ik*  gray*  ii  cm  ka  mm  iNi  ihu  i • 
an  ik*  (CM,  layai*  *ro  kaalcatly  IN  •«*, 

fka  Mytaaaiioa  1  •  ikai  iko  c*r*or  yoru—rl  cm  N  uoo4  to  fill 
laaayar io*c*4  a**4*  yreoi4«4  ik*y  kaoa  «n»yl*to4  Ik*  4r*ir«llo  Ntr  tour 
aaack*).  Ink  mm,  !  a*4  < ,  cm  nool  I  Hair  #*y*rionca4  y*r*«>*n*l 
*Mla.  Ni  la  4o|*g  •*,  ik*y  4o  not  kaoa  My  c«r**r  yar*o*Ml  with  coo* 
yla«*4  Nw  t oar*.  TWrafar*  *4411  IomI  Inyai  m*i  ka  uo*4  to  a*#t  th# 
aoMaraar  a**4*.  la  rm  7.  4ariag  ika  la*i  yaar  thar*  «r*  oooaral 
MM  k*  wlik  a  aaaik  aoaraga  Nm  toar  '  col  won  15),  *n4  corroayundingly 
m  caraav  yaraaaaal  kalag  *mi  with  I***  in*  «o*th*  'tarot  in  coIum  *•>. 
fki*  taga*«t*  Ika i  ikara  ar*  caraar  y#r**aa#l  atth  coa*lot*4  Ntr  tour* 
i k*i  cm  ka  mm  agalMt  ik*  noncaroor  n**4*.  iharaky  r#4ucing  tho  ro* 
aairaaMi  far  a44ll  toaol  oalyal . 

Tkai  ik*  r*Mlt*  of  aalag  •  gloM  yet  icy  or  yrogrm  option  «ra  not 
Miiraly  yr*4ici*kl#  t*  aet  m  unfa* Iraki*  foaturo.  It  actually  la  a 
aireag  yelnt  far  ika  u*a  of  tk*  *o4ol.  thar*  My  ka  *olwtloar  to  a 
ayaclflc  yreklM  ikai  ar*  not  **h)octlo#ly  ayyaront .  or  what  room  to 
ka  aa  okvlaa*  m  I  at  I  oa  My,  la  Ih*  light  of  tha  ayotM  dynanlco .  bo  an 
aawl M  ckolc*. 


PROGRAM  OPTIONS 


JUMP*.  •  P.  Lialts  cirar  to  ptrc*nti|t  ip«ct(t«d 

•  1.  Snoot h*d  flow  to  short  tour.  Prttmt  algorlthn  tdti 

Inert— nt  In  short  tour  quotas  plus  replace— nts  and,  If 
lerg*.  (1.1  ti— s  average  aonthly  flow)  sands  rtplact- 
— nt ■  plus  Ki  of  tha  inert— nt  ti— s  tha  ratio  of 
i— xperi— cad  paopla  allowtd. 

•  0,  Skips  tha  ssooth  flow 

JUMP?  •  Trsln  within  capability  and  to  —at  authorisations 

•  ?,  Train  to  raplaca  lossss 

■  1,  Usa  training  output  scheduled 

•  o,  Coepute  additional  training  output  — adad. 

JUMP*  •  ?,  Coaputar  output  lists  nods  —  tries*  for  aach  updats  of 
tystaa  plus  output  for  JUMP}  ■  1  and  0. 

•  1,  Coaputar  output  lists  bordtr  bum  (vactors)  for  saeh 

updata,  plus  output  for  JUMP^  ■  0. 

•  0,  Coaputar  output  lists  su— ary  of  tha  full  si— 1  at  ion 

JUMP*  •  2,  Noncaraar  hald  back  froa  short  tour  assign— nt  HINBAS 
aonths  if  not  i— sdlattly  usad  following  graduation 
laava  and  othar  t  ran  si  ant  ti— . 

•  1 ,  Only  oaa  short  tour  for  nonear— r 

•  0,  Noncaraar  hald  in  raadlnass  for  assign— nt  to  short 

tour;  gl van  a  sscond  ST  if  rsqulrsd. 

JUMP*  ■  1,  tatumaas  and  avsrags  bass  tour  on  sua— ry  shast  computed 
on  tha  basis  of  both  carter  and  noncar— r  parsons. 

•  0,  Car— r  only 

JUMP6  -  1,  Suppress  coaputttloo  of  alnlnusi  syst—  for  given  policy. 

JUMP?  •  0,  Car— r  paopla  ha—  equal  probabilities  of  short  tour  after 
two  or  one  previous  ST  ssslg—ent.  (Equal  opportunity) 

•  1,  Car— r  p— pla  have  increased  probability  of  ST  after  one  ST 

when  compared  with  those  after  two  ST.  (Hlnlaltas  third  tours) 

RONT1L  'I),  I  ■  —nth  being  si— latsd 

KOffTXL  'I)  »  1,  Chang*  froa  fixed  training  output  to  allow  output 
of  additional  people  ss  slaulatlon 

KOtfTRL  fl)  •  ?.  Chang*  JUMP?  to  ? 


-  - 


KONTRL  (I)  -  3,  Chang*  JUMP?  to  3 

KONTRL  (I)  -  4,  Read  and  print  new  losa  rates 

KONTRL  (I)  ■  3,  Raad  and  print  new  parameters 

KONTRL  f  I)  -  6,  JUMP 5  -  2 

KONTRL  ( I )  -  7 ,  JUMP 3  •  0 


Table  F-l 

POLICY  OPTIONS  USED  IN  DEMONSTRATION  RUNS 


Top  ST  Quota 

Pern 

Top  ST  Quota 

voo 

Policy  Opt  lone 

i 

All  returnees 
given  equal 
Base  tours 

Second  time 
returnees 
favored  with 
longer  time 

in  Base 

All  returnees 
given  equal 
Base  tours 

Assignment  pool  for  new  aviator 

Run  1 

Run  1*3 

Run  " 

Llaltlng  career  to  one  hardship 
tour  In  first  coaaltaent.  Use 
assignment  pool.  JUMP4  ■  1 

2 

16 

» 

Assign  to  other  areas  If  not 
needed  lsssedlately  In  ST.  No 
Usilt  on  number  of  ST. 

JUMF1  -  1 

•*, 

17 

10 

Smooth  flow  to  ST.  JUMP1  ■  1 

4 

If 

11 

Train  to  authorisation  if 
within  training  capacity. 

*> 

1  > 

12 

Reduce  retention  rate  starting 
In  s»nth  16. 

6 

20 

13 

Increase  retention  rste 
starting  in  month  16 

7 

21 

14 

Tabla  F-2 


DATA  INPUT  rOR  DEMONSTRATION  RUNS 


RUN  I 

1.  Short  tour  quotas  (  saa  list  on  paga  >)) 

2.  Training  output  (sat  list  on  paga  ?S) 
Ratas  and  paraswtars: 


Idant 

1st  4  SKMIths 

Naxt  6  awnths 

15th  Month  to  and 

R1 

.004 

05 

s 

a 

.004 

Full 

Simulation  Pariod 

R? 

.004 

RL08S1 

.012 

RLOSS? 

.00? 

R LOSS’ 

.010 

RETNT1 

.100 

R1TNT2 

.500 

RNOUSE 

0 

RPNDPl 

.020 

RTNDPl 

0 

RMEU 

.VO 

RRA 

1 .000 

LS 

1? 

LC 

25 

LAUS 

24 

LRA 

56 

NT  I  ME 

4* 

MINTUR 

6 

LEVTNC 

2 

MINNAS* 

1* 

.008 

.004 

IEOVT 

0 

Sams 

Sams 

i  nr 

10 

tha  tins  of 

thasa  runs. 

tha  valua  for  MINNAS  was 

usad  for  tha 

MIHBSN  paranatar . 
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Tabic  P-?  continued 


4.  Program  option  'JUMPS) 

JUMfl  -  0 

C  -  1 

3-0 
4  •  0 

3  •  1 

6*0 
7-0 

*>.  Control  vector  (for  ln-einulat  ion  changes  of  ratee,  parameters,  or 

JUMPS.)  1  in  nonth  23,  4  in  nontha  8  and  13. 

SUM  II  Sane  as  Run  I,  except  JUMP4  •  1 

RUM  III  Sane  as  Run  I,  except  JUMN  •  2 

SUM  IV  Sane  as  Run  1,  except  JUMP1  •  1 

RUW  V  Sane  as  Run  I ,  except : 

HAXSYS  •  22,300,  and  600  as  nonthlp  input  through  nonth  48; 

KOffTRL  (23)  •  5 

RUW  VI  Sane  as  Run  I,  except  RITWT2  changes  to  .20  in  nonth  16 

RUW  VI 1  Sene  as  Run  I,  except  R1TWT2  changes  to  .40  in  nonth  16 

RUW1  VII  to  XIV  Use  quotas  listed  on  attached  sheet.  Sane  as  Runs 
I-VII  otherwise 

RUWt  XV  to  PCI  Sane  as  I  to  VIX  except  JUMP?  ■  1 

RUW  XXII  Sane  as  I  except  RTWDPL  -  .30 

RUW  XXIII  Sane  as  I  except  RMOUSE  -.23  sad  JUMP4  •  2 


-  *1 


Table  F-2  continued 


RUN  I 
Month  1 

2 

3 

4 

3 

6 

7 

8 

9 

10 

11 

12 

13 

14 

13 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 


Short  Tour  Quotaa 

*5700 

3800 

3900 

6000 

6100 

6200 

6300 

* 

IM 

0 

X 

•  * 

s 

vO 

80 

w 

O 

«■> 

X 

u 

i 

0 

u 

5 

§ 

x 

o 

a 

« 


Tralnlna  Output 

400 

400 

400 

400 

400 

400 

450 

473 

300 

525 

530 

375 

600 


§ 


* 

x 

V 

n 

V 

u 


8600 


600 

400 


400 

at  End 
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Table  f-2  coact 


tWfll 

Short  Tear  Oaotaa 

Noach  1 

5700 

2 

5800 

5 

5900 

4 

<000 

5 

6500 

6 

6500 

7 

6500 

e 

7000 

i 

7000 

10 

7000 

11 

7500 

12 

7500 

15 

7500 

14 

7800 

15 

7800 

16 

7800 

17 

8500 

18 

8500 

19 

8500 

20 

8800 

21 

8800 

22 

8800 

23 

9500 

48 

9300 

99 


-  100  • 


•  101  - 


-  10?  • 


104  - 


Figure  F-5 
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Figure  F-3.  Comparison  of  system  total  for  runs  1 .  S.  and  15 


SUN  1 


■UN  4 


•UN  1 
•UN  IS 


RUN  2 
RUN  16 


no  - 


Figure  F-11 .  Comparison  of  career  short  tours  for  runs  2  and  15 


RUN  17 


n’  - 


Figure  F-12.  Comparison  of  career  short  tours  for  runs  3  and  17 
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Figure  F-13. 


»>  »• 

*  O 
►  ^ 

#• 

IliSiKHH 

summiii 

isiiiiiizza 

itutsutui 

■Hi 

;;:;S<:its: 

2 

«» 

5 

•k 

S 

2222 

* 

ss 

•*  -J 

® 

2 

stSM;n»s: 

* 

1 

1 

•  ##« 

It  Ik  tk  «k 

ii 

*» 

• 

• 

. !»!«: 

—  Mil*  # 

* 

® 

— 

i« 

mm  9 

2 

• 

iSiiiiiiiiii 

c 

mm 

9m 

HtHHHjj: 

• 

5 

•  •  •  • 

«  4  «  « 

Ve 

u  ► 

immm 

Ills 

li 

IxzAtttm* 

2 

u:u«£;;ri: 

5 

2 

:::: 

12 

X 

xc 

r 

smssshH: 

miinnm 

iSS^SSSSxse 

2  J  *  •! 

Use 

5 

p 

< 

f? 

* 

HlfiHijil 

m  ISHfiHi 

imuism 

•  •  •  • 
<332 

*  « 

•* 

* 

§ 

a 

« 

* 

• 

• 

* 

5 

* 

^  ^  m 

“ 

ii 

;n::!£2:3* 

• 

2 

t 

tss; 

8 

QC 

is 

- 

*te 

• 

u. 

H 

?! 

* 

* 

• 

: 

•»  »  ^  •••» 

m 

§ 

tut 

ft 

8 

*? 

2 

£££52S~;*f££ 

c 

♦ 

♦ 

•m 

izsziittiis; 

MM-*—--  —  —  —  —  -  — 

2 

k  i  k  r 

*  *  -  — 

« 

ft 

=«?Rs:2:sti 

€ 

WN\-f  «f  »  *  f  «■** 

A 

««kk  k/ rrc  3 

♦ 

«  /  <v  — 

*  c  ^  k 

*» 

0" 

* 

# 

3 

<«  /  # 

KK 

•  +  +  *****  +  **» 

s 

S 

* 

2 

* 

> 

*?•? 

ttk# 

£1 

iZUSMUt: 

•  r •• t  m k* 

^•4  M  •  «««*»+*• 

mm 

{-•crkP^^jk 

¥  *  c  ® 

•  tk  # 

^  5  ^  ^ 

if* 

^  <* 

A  « 

U 

* 

> 

• 

m 

• 

* 

12 

Ul  u 

-  — 

*» 

c 

***4*«Ai*l**fc&*»l 

• 

♦ 

SS»aS354;**S< 

2 

#  44# 

m  m*  **  ^ 

¥ 

9 

a 

i 

h 
*» « 

♦ 

2H£$75$H;i 

• 

• 

3 

M«lVfV»\*VC«  ♦ 

rw 

k> 

O  *V  t  A 
£  •  —  9 
k 

•  •  •  • 

2 

w 

-i 

o 

2 

-►.42«  —  iv«*#23 

V) 

J 

41 

*2222*2222*2 

* 

J 

« 

* 

J 

< 

2223 

•  •  •  m 

f 

Z 

K 

i 

o 

5» 

o 

0m 

sscssssxsasx 

o 

SEES 

i 

u 

► 

Ik 

► 

Ik 

► 

Ik 

-  113  - 


H 


r 


mm  m 

UeciiH  j  V. 

j  tt 


I 

It 

ffffflfi  | 

H 

m$»s 

tz 

tt 

mm 

tt 

•  •* 

-2  :  if  2 3? 

CSS55S22  «  i 


•  m  m  m  m  m  mm  m  m 

•  ••§••  ••  •  • 

units:  is 


—  —  •  —  ©  « 

—  • 

*  0 

•  • 

• 

•  • 

m  m  *  <v  ** 

*k 

V  N  V  *  V  * 

V\ 

M  * 

•»>-•—- 
*>  /  /  « 

:* 

« 

M 

ft#-#  /  f  %  r  f 

>  •  -  -n  •  »  \  j  A 

»  •  <»  •  «  — 

itt#«o  -  >  t 

-----  -  — —  >  -  — 


n 

r 

** 

f 

r 

iS 

—  • 

r 


r 

—  • 
\ 


-  • 

«# 

•a 

#  • 

V 


f 


till 

•  • 


5 


l"*»* 
»  •  —  • 

f  * 


-  mm-  m 
#  -  #  - 
►  » *■  • 

s  * 


(9/r««*c  • 

o  /  <  t  /  i 

4  4* #*«*«*  « 


•»  V  K  ■».  #  ***  #  ■*» 


* 


if 


\  •  •  •  •  >• 

4*444*4* 


si 


^  ^  M. 


#  -  9  —  T  ■»  /» 

^  I  A  f  *■* 


X  X 

r  •» 

ct 


min  i» 


ss 

•  • 


sm. 

i 


k  (  ‘  « 


*  -  4  - 


SC.SC. 

i  * 


*» 

>  • 


«  f  •  > 

5*  I 


^  9  M  » 

0*0* 

?  i 


/*■ 

** 

9  « 

s' 


/  « 

r 


•••»-%—  <v 
^  —  /*  — 
*  •  **  © 
0*0* 


U  /  #  •  •  I 

I 


»  *»  4  *•  • 

*  •  *  • 


4  tt  ^  •  u  •  • 
-I  — 


5  ; 


i 

« 


> —  •  ~  # 
V  •«  • 


•  114  - 


i 


#  • 
►  — 


w 


SUHKiHf 

iHsifiiliii 

i 

•mustsis 

• 

2 

iMSttisi;:; 

•b 

-  # 

2£HHHiHi 

immmr? 

2 

2»2KC2;;»s 

saiilzsz^i 

$!«»!«!! 

- a  a  — **•%*  %  — 

% 

*  — a ••••%-•## 

:««S5!!tS; 

5 

MMMMMASAaAMM 

8 

♦ 

*s;*2$;«3*l* 

mm  mm 

b*  ^  V  «b  «■  •» 

S 

mm  mm  mrn  »  • 

i€54i4j;;^ 

i 

;?X£*;k?S4* 

t 

• 

mmmm 

fSSHHKH 

2 

2 

VijilYilUU 

tsr=22222f2 

* 

% 

S8CCC<<<88CC 

•b 

s 

XS88<<<CC<S< 

t 

s 

rrx?j2slH* 
***#«««*  «  + 

* 

•SHHSHiH 

i 

*» 

O 

► 

-  116- 


(ill  hi  •  uii  lit  ri*  m  imi  hm  hi«  iih  Mt  uc  m«  r*iai  u 


HSiziiHIH 

s<<3 

<<88 

iiiiiiiUHi 

IIH 

#—#****— -#a- 

88<<<<<<<<88 

an 

c 

•  •  •  • 

•  •  •  a 

%  *  *  * 

S3S?«SSt<$: 

i 

rcis 

•m 

^  It  mm  w  •>  «  »  * 

9rn 

•b 

* 

mm  mm* 
2%  •  * 

i 

% 

MH 

miumiii 

• 

i 

mumini 

m 

* 

«■ 

mm 

9 

£»/*- 
%*fc  a 

>•## 

• 

nViimua 

mm 

{«; 

•  •  •  * 

C*fiXX3??«i£2(* 

2 

« • «- « 
^  ^  ^  ^ 

Si<*20t2(2m£X£££ 

S 

ssss 

HtiiSHIH: 

a 

Pb 

ms 

HHIhiliii 

* 

•  a  a  a 

2  2  2  2 
a  a  a  a 

i 

S<C<8<<<8XSS 

o 

CSSS 

% 


f 


Ss2ttsl*? 

if 

IttUVsi 

i 

21 

H 

2 

11 

-N--  -  % ^ 

% 

* 

• 

% 

fi 

•  • 

• 

s 

4 

•  • 
•  o 

«  * 

p:r.;  $: 

aw  •* 

4W  a» 

SI 

tltizt*'* 

I 

11 

«*  «• 

2! 

i* 

f 


%  — 

l 

—  • 

\ 


I 


I 


iiumi  5s 


mum  11 


••  •  •  « 

•  •••••••  •  •• 

oo—— — •*>%  -•  * 

%  \  V  >•% 


/*  • 

m  — 

i 

» 


2  f 


\  «  <  <  «  w  • 
M*  »  V  -  #»  ^ 


— -  N 
N 


a 


4  • 
t  • 


*  « 
•  # 
\  V 


»* 
•  • 

r 


-  • 
F  - 


/ 

r 


M  •  €  -  «  M 
4  I  <  (  ^  4  •  # 
4  4  4  4  /  F  •  4 


*  r  -  •  /  f  ^  f  \ 

a  vr  •*  "  f  •*  • 

•  4  *•  I**  - 


H  -  *  4  »  *  * 

-  •  #  "»  #  '*• 


«  4 
K  « 
4  •> 


H 


U 


»  c 
✓  - 

5*. 

4 


» 
*  » 


i ; 


4  0  0  9 

•r  » 


»  *  *  »  v 


i  t 


3  • 
* 

I 


/  #  f  - 


>  •  9  — 
/ 


#  \  r  r  *  •  «  v 

•*  #r  -or  r  » 

<  (  «  ^  4  4  r  4 


o  — 
♦  — 
•*  9 


»*  /  4  - 

» 


r  f  r  r  r  r 


»  »  -  \  #  r# 


•*  • 

•  o 


-  • 


••!/  •«»<  S4I  *  (IM  «W<  t  ••/•  I  1  .••! 

•  /  nuS>|  KlrtM  «t  »%l  |  >lUl/  <«MVV  •  I NV*t.  Mt«  «••! 

tM  .•••  .«»/  .»«  ,«i«  .!••  .  *•*  •  .*/•  t  .m  !••#< 


*  o 
►  ^ 


a  * 
-  o 


li 

II 

m  *■ 

«  c 


jf 

*  c 

r 


a  s 
*►  - 


* 


i! 

«j 


r# 
r  * 


s* 


* : 

•*  >  • 

w  % 

I  i\ 

f '-: 
■% 

%•  ^ 

r . 

a  •- 


luumm  liimmiif  hhhuhh  HP 

1  5  a5!:J««=!  5  ciU 

isussssssi  i  itmsmsss  $  sss.:r:s«:::  j  «j: 

: .  •  ••••••••••••  •  S5X5CC***i**  £  ”:j: 

2  SUiiHHHi  S  HHHniHi  f  Hi! 

fflifffiffi  *  ifSI9HR»i  ???? 

;mc:;::as  j  ttu;C£;:}n  £  £  list 

SHISSSSiSS  HUiUiSf!  \ttunim  Hi! 

HnHIMH  !i!!i$!$f!f!  HHiHIHI!  l\i\ 

«•••••••«••  •  ••••••••••«•  •  ••••••••••••  •  •  •  •  • 

:  nzz 

j’t:!';:?;*  J  us j;>«*sxss  ;  ;  s/s; 

•  V  —  >  «k  «  %  •  *  «  %  « 

:  r/;s 

-  -  -  -  -  •  i  •  •  «  —  *  —  —  -  -  a  —  - 

•  %*w**J>v  V  t  -  f  |  if"*  t  5  -•a- 

- -U>  #  V  a- ---------  J  {  **-- 

)  •<•*<«««<!<}  J  44444444449*  J  <  •  <  | 

;:s;ij:?;«5  i  ;xss;u/2is;  !  ;  sir; 

s;;Uh:;:s<  ticxusn?*/  s:u 

.  v  •  •  •  "Mf  Ii^^^it  a  •  •*  Iff  rn  •  a  •• 

•  \  V\\V  VS  VN\  V  V  VUUsvVN  —  ^  V  V*  ‘  ••••  •••  4  *  -  m>  m 

K  •  * 

-zzz: ;  >;:;»»»«  /  :::»j::nni  :  im 

•  —  — 

-  ••••••••«•  • ••••••••••#  ••••••••••#•  #••• 

rs/tjst*;:;  s;tss:-ns;/  t:!ts;i||:;s  x;r; 

«  J  4 

. S  2  f  »a;cu:a:i  s  a:i 

u  »  »  a 


•  m  • 


mum  i 

n 

ffffSSSS  c 
• 

91 

ii 

• 

r 

••••llll 

•  • 

ivnui  i 

H 

!!!!!!!!  j 

H 

i* 

—  • 
i 

mmu 

«! 

tittzzt:  f 

It 

r 

• 

»  • 

%  • 

m  Z 

•  • 

SiiSliSi 

a 

P 

m  • 

1 

* 

****(*($ 

nn»u 

» 

Is 

• 

r 

ii 

: 

c+zttut  l 

tz 

3 

1' 

—•mi 

:  { 

#  - 

r 

* 

* 

i  t 

%  • 

n 

}* 

f  -f  - 

t  r 

•  #  *  4  1  •  *  1  • 

►  •  > 

•  * 
it 

»  • 

f 

« 

% 

Wills:  i 

V  a* 

1* 

•• 

#  • 

It 

%  •  1 

! 

►  • 
i 

f.x*. 

H 

< 

# 

<  < 

is-rtiu  * 

• 

H 

i 

[• 

U 

•  f 

t 

— * 

#>• 

< 

l 

f  — 

r  4 

•  •• 

m 

sx 

l 

X  *.st 

tit  tit t X  i 
• 

1 1 

t 

f  • 

\  #  •  • 

*••••««  *»  *  • 

1  I4IM  M  g 

H 
•*  • 

*  # 

•x 

• 

^  1 
i 

»  * 
i 

•  • 

•  ••••••  t 

iUmii  - 

• 

ii 

*  % 

*■  1 

»  • 

i 

§ 

•  j 

m 

» 

• 

« 

•  • 

» 

1 

•  • 


•  lit  • 


•  m 

t: 

# 

minimi 

H!ifH!3i!f 

illflflliili 

Sit 

m 

to  to 

• 

i 

:tss;;i;isi9 
%  •  • 

« 

m 

U'UUt**" 

1 

un 

1? 

•SSISSSfSff 

to 

m 

! 

ttttuimtt 

2 

ttzztizstztz 

I 

:ir: 

ft 

m 

m 

• 

• 

. IM-IH 

• 

* 

to  to  to  to 

i! 

if if iff f cis 

2 

• 

HIHHIHII 

$ 

* 

ffffffffffff 

i 

fill 

%• 

MiiDIflfl 

tnmmm 

immimf 

m; 

\\ 

;iticttn:t 

• 

to 

t 

tu;us;tm 

« 

9 

sust:uni9 

•  •  «*  •  •  •  to 

! 

•ttc 

to  to  to  to 

V 

fliilfSills 

iHIUHKii 

HKUHUU 

KH 

M 

HimiHii 

iffsfinsisi 

sm 

fi 

• 

t 

#%•#•••••#•  • 

• 

• 

m 

% 

444444444444 

• 

• 

* 

% 

:-3}3 
%  %  %  % 

u 

■ 

9 

m 

ttt'itit  ut: 

m  to 

% 

• 

* 

izttuttztt* 

m 

c 

• 

1991 

(! 

to 

»  » 

* 

•  • 

1 

t »•! «%i|»  ••  | 

%  •  *  • 

i 

• 

nn 

•  •  to 

ff 

• 

% 

• 

•  %  •  •  •  • 

♦ 

t 

: 

c 

tis: 

if 

tlsUssH:; 

4 

• 

to 

• 

9 

» 

• 

• 

HfiitiHH} 

i 

HH 

r. 

rt 

fSSiiSniii 

l 

rtinmim 

• 

! 

• 

HHtrMHU 

• 

• 

lilf 

• 

** 

siiumuiJ 

HHHmm 

to 

HU 

«» 

•  * 

*  4 

w 

mm 

5 

:»cc(((;ut 

I 

• 

f 

:::: 

IS 

r •* 

* 

t 

>;;;uuctn 

£ 

<• 

• 

* 

cm 

!  !t 

•• 

• 

U2H2fHH 

f 

( 

i 

UHHHHU 

f 

HI! 

!*s 

-  a 

i 

immm 

* 

4 

!i!Iii!i!Ii2 

* 

iifi 

-  i 

i 

m 

• 

to 

» 

% 

-  •»*>  »»f  r*> 

m 

% 

;s(s;utn:i 

• 

to 

• 

* 

ct:t 

itmm  i 

ff 

(1 

* lilt* • 1  f 

If 

mm::  t 

*  •  •  •  %  •  g 

H 

HUHil  j 

f! 

i 

t; 
*  • 

uniif! 

» 

iiiiiiii 

ii 

iJliJtiiSi  I 

•  4» 

JJ 
%  % 

tt  r 
# 

if 

5  5 : : ! : 1  *  { 

• 

•  • 

%  • 

•  • 

niiUii  t 

2  / 

% 

•  f  •  «  t  *  •  »  • 

: i : i: j : :  j 

i' 

; : :  t ; ;  i :  t 

•  •  •  # • •  •  • 

!! 

• 

«  f 

t  : i  rj : j : 


*  tt  tit  ii  t  *  i 


j  1 1  * ;  n  i  i 
*«•«*«*«  ♦ 

•i 

HHii!! , 

ii 

;  t 

•  • 


♦  * 

r: 

# 

flUfKHff 

fill 

• 

* 

i tic? j 

• 

:tttnot:ii  j 
* 

nivaii'-ii  i 
% 

*cU 

H 

;nmo;u  j 

tms;t;ttt?  j 

J*  .  ♦••«•«•••«  «  «•««•••«««•  «  •  •  4  *  *  «  •  « 

*  ; 

*J  UsilHHiS  2  iUiliHHii  i  IHIiiiHiH  I  IW.* 

»:•  HiillHifi  IH'tiiHHi  *  I  If} 

>1  .miitir.a  :  i;  t  : t ;  i  ;im 

•  ;  •  *  #  ■  »  •  •  ■  •  ■  I  •  •  •  • 

1 2 


:  1  * ;  *.  i :  > :  i :  i 

i :  >  5 » r  J  j  ? ;  H 

{$$«**  j:?  5:5 

l\n 

it  » ;  i  if  if  i  in 

1  .  i :  j  ;  5 :  j  I  j 

FflltfHHH 

r  ifpm  in 
:  i ;  a ; ;  m 1  j  i 

(4m 

UK 

o  o  o  o  o  o 

o  o 

»  O' 

0  9  0  0  0  0 

o  o 

o  ^ 

lA  A  tA  i/>  lA  tA 

fcOiO 

o  ^ 

AJ  \J  AJ  AJ  AJ  [\J 

AiAj 

o  <> 

aj  r\j  aj  aj  aj  aj 

<nj  aj 

1  1 

30  3-«  OOI\ 

a-  B 

4 

o 

-too  O  B  O 

-« <a 

“A 

O  »*“ 

aj  aj  aj  aj  aj  m 

ro  *\ 

Aj 

rn  m 

m 

r-  >  o  :>  o 

_ 

rvj 

■# 

<  O 

oooo<o<o 

'  '  '  X)  •*  » 

s  b 

♦ 

®  x> 

a:  o 

a. 

2  02  0 

cr  o 

z 

•x  O  X  O 

• 

D 

•  • 

— • 

-> 

3  0  0  0  0  0 

o  o 

o 

>  * 
r  > 

T  T 

1  1 

»  o 

— •  o 

OOOO  B  O  V  O 

T  —  t  t  -0  -O 

-4  O 

♦ 

X)  -£) 

LiJ  O 

X 

jJ  O  4j  O 

O  B  C  -C  &  — 

B 

Z  ^ 

z 

Z  t“  Z 

'■n  -a  a  *n  rn  ♦ 

O 

■r  -t 

X  • 

o 

X  *  X  • 

•# 

-J 

aj  -  b  *  *  > 

O  O 

o 

iT  (M*1  S  M 

lO  ir 

—  O' 

©  O  -*  -*  Aj  AJ 

•n  * 

O  lO 

n  n  n  n  o  n 

A  A 

A  A 

-JO 

>-  o 

OOOO.JO.JO 

a 

u.  — < 

a  x 

3  3 

o  --  *-  —  o  -y 

A  t 

O  X) 

Z 

Z  Z 

3  3  3  O  Aj  AJ 

A  * 

X> 

O  -A 

*— 

—  — • 

— * 

cr 

X  X 

■«* 

3  * 

■w 

■vj 

3 

■VJ  t 

> 

JO 

_ 

o 

OOOO  JOJO 

c 

A  O 

A 

O 

A 

£>  T 

-# 

♦ 

X  AJ 

X  AJ  X  AJ 

O  A 

"A 

A 

A 

A  A 

•# 

A 

3  3 

o 

0  0  2  0 

"VJ 

M  M 

AJ 

*VJ 

■vj 

■vj  -vj 

AJ 

AJ 

Z  • 

J 

z  •  z  • 

X 

X  X 

X 

X  X 

*J 

3  O 

o 

A 

t 

l>  V 

4J 

t 

3 

3  3 

3 

0 

—t 

-  o 

7> 

A 

r 

C  L 

C 

A 

9 

A  \J 

3 

— - 

0 

c  o 

X) 

E 

0 

s  c 

C 

J  3 

A 

x> 

0330. JOJO 

A 

< 

A  A 

O 

B 

2  2 

O 

j; 

3  D 

0 

r  *- 

A 

A 

**“ 

A  > 

■vj 

> 

> 

z 

r  z 

• 

•  • 

• 

• 

• 

•  • 

• 

• 

• 

T 

X 

X  X 

\J 

—  3 

> 

> 

> 

T  > 

— * 

T 

> 

\J 

\J 

-• 

-• 

\J 

•+ 

— 

T-soAArAA  a 

\j  —  #  a  *  a  t  © 
-  —  -  \j  -  -n 


aj  o 

—  o 
Z'A 

—  • 


j>  aj 
2 


oooorvjoAj.3 

-  3  -  3 
Z  m  z  nn 

r—  •  • 


J  J 

X  J 


J 

X 


c  c  \ j^n—  *n 

\Jtn\j\jAtt  *1 

\  A  a  • - - r 


T  t 
t  O 


-  V  -  f  c  -  \ 

'-'-TTC-tA  * 

aaa*'\j\j\j\J  A 

1 


3  3  0  0 


iJ 

r 


3  -i 
O  «- 


J 

z 


3 

O 


t  c  r  s  t  c  7  ~  y 

~-r~-r*-r-'4  t 

a 


/■  — 
i r  o 

o  • 


x 


4.  r 
>  t 


* 


t  © 


r  ~  r  - 
i/  c  \r  © 

3  •  O  • 


a  x 


r'--K.^r^»r  — 

r>A*nt-“->0  t 

'-'“'-'*OA?C  X 

r 


pa-  a  n  r  c  r 

(  w  t  t  t  i  t  * 

-'-'-'“O'*  O  * 


>i  VJ  TO  0  3 

oo  r  n  l 

a  3  j  C 

3  •  3 

J  3 

1 


\J  \J  \J  VJ 
0  3  0  3 
0  3  0  3 

3  •  3  • 

-J  J 

r  i 


».  \J  \; 


ci  **  \. 

»•*»'»■  ■*'A*1A'»-'  -y  A  A 

t 


—  \J 
PI  -« 
A  3 
3  • 

-J 

T 


O  t 

3  V 


A 

X 


—  \J  —  \i 

n  -*  r. 

0  3/13 

3  •  3  • 


'  — <  *v  t  -  t  "  -  r 

c#ppct*““  n  ■» 

vcccocrr  o  ^j> 
c 


3  3  3  © ■  M  t  A  9 
X  3  X  3 
3  3 


-rOJ3333  33 

33 

rnoroooo  or 

j  r.  r  r  r  r  r>  o  o  or 

i 

4 

*  3  -  \J  ^  #  nfl  3  '“O 

^  t  T  t  T  T  T  T  —  it 


.i 

il  YOYO 

■»  o  o 


z 

3 

c 


12i 


MONTH  ST  END  PERM  ST  REPL  RfcPL  NEW  HEt  ?NO  3RD*  AVG  ST  ON  NBASE  RETNT  CAR  INPT  ADOL  ATTRT  ETS  SYST 
iJOT*  TOUR  CAS  CAS  REG  SENT  RFPU  -26  TOUR  TOUR  BS  TR  HANO  -25  AOONS  ToT  SCHO  INPT  LOSS  TOT 


—  08r*-8®8®m90 
©o0^o9^*^®®oj 
ojr^9-H08r^©nj09 


*  in  ®  »-• 

* 

9  9  f">  f*- 

in 

a 

®  r>  m  in 

9 

8  8  8  8 

0 

8 

o  o  o  o 

o 

—  o®8®ojom®8'n 

(*)OOhhN(M(\JOO» 
n»  h  n  w  n  fl  (*)  ro  w  (*i  (*i 


~»oooooooooo 

ojoooooooooo 

p-«K®<*©-*<\*m-#ir® 

w080®0®®®®0 


—  o9©'-»08njpHm® 


o  o 

o 

OJ  OJ 

01 

m  ® 

n 

n  r> 

® 

®  ®  *  00®m®oo®0 

®SO4SA«8MlMg0i0n 

oj 0 


n)0O8«^h»  -H  0  0  0 
^0«0®r-00pH0Ojof 
p*  Of  Of  Of 


4*o<6'0<O'D*o>r<O4<fl<0 


000000000000 


o  o 

o  o  />  o  in 

o 

o 

o  o 

OlMNON 

8 

8 

0  0 

00088 

m 

8 

0 

0  8 

m  ®  9  0  oj 

0 

9  8 

0  ph  e  0  o. 

0 

9.  9 

9  9®®® 

f*- 

♦  0 

0  0  0  0  0 

0 

m  9 

®  ©  ©  ro  o 

O 

m  m 

000mm 

0 

m 

9 

Of 


8 

rvj 


00000+00000 


oj<,oojoiph.hphoj®88 


oi/i^NNm-'iP-«®Ba 

r*090pH0®of8®*H0 

0fnofnfoiPH©©9®®^ 

mmrommmrnmojojojoj 


000000000000 

000000000000 

f“®9©PHOJ<*l000r“« 

^)^«CSNSNNNNNN 


0fnp*0oooor^8  ® 01 

pHfgOf»^©®B®9fT>^>f^ 

ojofr\foioj-»^-«.^!MOjoj 


«98oi®h-80  0  ®  9  t  m 


8 

8  a  k  a* 

8  8  f-  Of  —  ® 

® 

(VW0OI*1N 

8  PH  h. 

PH  O 

0 

8 

8  8  K  f»  r» 

®  o  n  ®  oi 

►» 

9 

9  0  0 

O  -H 

»H 

«■* 

*8  N 

•"* 

PH 

Of  Of  Of  Of 

OJ 

*» 

OJf* 

o 

9 

m  oj  «  8  0 

0 

Of 

o 

9  0 

0 

0 

o 

9  9  m  m  0 

0 

0 

m 

Of  Of 

pH 

Of 

m 

Of  Ol 

p*H 

pH 

8 

Of 

o 

K  9 

9 

h- 

9 

co  ®  r»  9  ® 

O 

PH 

*• 

0  0 

0 

0 

8 

h- 

OJ 

® 

o 

o  o 

© 

o 

o 

0  8  0  *-  1*1 

« 

0 

r-  8  9  r-  0 

o 

9 

pH 

PH  Of 

0 

PH 

© 

o  o 

o 

o 

O 

o  ©  © 

O  O 

o 

o 

o 

o  o 

o 

o 

o 

o  o  o 

©  o 

© 

© 

0 

0  0 

0 

0 

0 

0  0  0 

0  0 

0 

® 

0 

m 

9  8 

0 

® 

f- 

pH  |*|  0  0  8 

Of 

o 

m  0 

Of 

m 

8 

k  ec  m 

C  8 

0 

8 

8  8 

8 

8 

8 

8  8  8 

0  0 

0 

♦ 

0  0 

0 

♦ 

0 

0  0  0 

0  0 

0 

0 

Of  0 

O 

8 

m  Of  9 

®  8 

8 

9 

0- 

0*  0 

0 

0 

N- 

r*»  k 

m 

ro 

Of 

0 

0 

0  O 

0 

o 

8 

Of  Ol  ^ 

0  9 

r* 

pH 

8  m 

8 

Of 

O 

9  0  0 

0  8 

0 

*■ 

0  ® 

8 

8 

8 

0  0  0 

m  m 

ro 

oj 

Of  Of 

Of 

Of 

OJ 

Of  Of  Of 

Of  OJ 

Of 

o 

o  o 

o 

o 

o 

o  o  o 

o  o 

o 

o 

©  o 

o 

© 

o 

o  o  o 

o  o 

o 

9 

©  PH 

Of 

m 

0 

0  0® 

8  0 

0 

*• 

s  a 

8 

« 

® 

®  ®  ® 

®  ® 

8 

Of 

®  ^ 

o 

*- 

8 

n  Of  o 

9  h- 

o 

0 

• 

•  • 

• 

• 

• 

•  •  * 

•  • 

• 

• 

m 

m  m 

m 

Of 

Of 

Of  Of  Of 

pH  pH 

Of 

OJ 

Of 

Of  Of 

Of 

Of 

Of 

Of  Of  Of 

Of  Of 

Of 

Of 

0 

©  *• 

8 

0 

® 

0  Of  - 

»  Of 

9 

o 

8 

Of  r>- 

f- 

a 

r-  9 

®  8 

0 

0 

CD 

0 

® 

8  0 

8 

Of 

9  0- 

9 

00r>9oo®nn 

r» 

Of 

® 

r*~ 

pH 

® 

0 

o 

0 

Of  0 

0 

n0s0 

0  9 

0  0 

O 

-H 

0  ® 

»  : 

h* 

*" 

9 

*“ 

a 

f* 

O 

0  0 

0 

0 

a  c 

a 

0  —  o  a 

a  o 

0  r 

O 

0 

C  0 

0 

0 

0 

Of  o* 

0 

9 

0  8 

0 

o  m  n  ® 

0  9 

—  9 

8 

®  V 

r-  i 

pH 

pH 

pH 

pH  pH 

pH 

pH 

Of  pH 

pH 

pH  pH 

0 

Of 

Of  -• 

•H  , 

pH 

9 

0 

0 

K  8 

r 

N 

0  Of  O' 

©  ®  o  rr 

o- 

O'  c 

0 

0 

O  0 

r 

0 

0 

er 

K  O 

0 

fit 

N  0 

0 

p-  o>  a  -- 

«  0 

a  a 

0 

0 

0  O 

p 

0 

0 

0 

fT  0 

PH 

0 

N  0 

0 

0  0  0  0 

0  0 

0  0 

r 

0 

ar  0 

0 

0 

0 

9 

OJ 

® 

n  ph 

® 

n 

OJ  Of  p- 

e  0  n  0 

9  Of  0  n 

►» 

o  ® 

0 

9 

9 

0 

o  © 

n 

® 

•o  o  9  ®  ro  0  ® 

0  0 

0  O* 

8 

0 

Of  9 

ac  i 

8 

8 

0 

8  r*- 

0 

O  0 

0 

0  0  0  0 

0  h- 

.0  N. 

0 

® 

pH  0 

0  1 

n 

■H 

X 

-H 

oj 

n 


o  «*•  a  a  if  •#  p* 


r-  ®  —  ®  m  0  r\ 

<£  4  IT  <  Mf 


Of 

9 


-*  m  9  ■or«-ro90j»mp-H 
-  0  +  8888808*- 


nivj^AMO^n^  y  ry  ♦  rn 
cro9cn«s  <  4  4  n 


pH©®0e*0*  —  9  0  0 
®o9«r0n.c“irr,r,8  ® 

S  ^  ^  ^5  n.  k  ^  B  ^  B  ^ 


pH  pH 

pH 

Ol 

Of 

OJ 

OJ 

0  *0 

pH 

»n 

*n  8 

OJ  Of 

OJ 

Of 

Of 

Of 

Of 

Of 

Of  Of 

Of 

Of 

Of  Of 

Of 

pH  Of 

■n 

8 

8 

9 

o 

-H  Of 

r** 

OJ 

<P>  •*. 

Of  Of 

Of 

Ol 

0 

0 

0 

8 

8  8 

« 

8 

0  O 

9  Of 

8 

9 

Of 

8 

PH 

0 

®  9 

0 

Of 

0 

—  * 

9 

n 

8 

o 

o 

f*» 

©  K 

9 

8 

9  ^ 

pH  Of 

n 

n 

m 

0 

0 

4 

Of  0 

0 

8 

r*  ^ 

r> 

o  o 

o 

o 

o 

o 

o 

o 

o  o 

O 

o  o 

o  o 

o 

o 

o 

O 

o 

O 

o  o 

o 

o  o 

r*»  ® 

9 

o 

— « 

Ol 

*> 

0 

0  0 

K> 

»  > 

8  8 

8 

0 

8 

0 

0 

0 

0  0 

8 

0 

8  0 

j 

0 

h- 

-  Of 

f*> 

0 

8 

0 

f- 

® 

9  O 

O 

PH 

Of  I*> 

PH 

►- 

pH 

pH  pH 

o'ojoiojojojojforo 


®  —  n  ®  0  -h  k 

‘000000000 


o 

u 


t  ^TOOC  -  - 

OlOfOJ,rll*>f*>f*>(*',*X'rlf*>  •-r) 


M4i^S«**'<0«/>hoS 

®  9  ©  ®  ®  0  0008’--  *- 
0  *8+8888808  0 


o  oooooooooc 
00000000000 
9  o-HOi<n0  >00000 

f-®®®®»®«»®® 


fn08®*-®9opHOjfn  0 
OiOfOjojojojof',nnrom  m 


00*-* 

Cl 


-  12b 


HSuO  762  3a  31  855  BS5  6*1  21*  b*  113  22.2  8600  2369  71  **s5  *00  131  70  288  21907 

8600  985  3*  30  1077  1077  808  26q  137  116  21.5  8600  2382  72  **7l  *00  118  69  290  22032 

8600  61*  3*  31  7n5  70S  5?9  17*  bB  90  21.0  8600  2*02  70  **83  *00  169  72  283  22212 

8600  600  3*  31  6B9  689  517  17?  79  7*  20.8  8600  2*25  70  **96  *00  152  71  282  22377 


moAjxmori.* 
X  IV  "*  +-  X  4>  moo 
if  ^  ®  »o-«(n« 
AJAjXAj'nmrnm 
AJAIAJOJAJAJAJAJ 


o  <7 

o  o 
a  o 
>  o 


J>  ■O  4  (*\  Xl  O 
»  ®  ®  O  X  X  A® 

xxxxrAfnmm 


o  —i 
o  rg 

x  X 


C'OOOOOCC 
3  3  3  3  3  3  3  i 

r  f  f  f  s  f  f  f 
rrrrrtcc 


so 

£X  o 


(\i  — 

CL 


»  <  O  <  O  X  O 

a  os  oio 
x  oa  otto 


^  ®  J1  J-  -<  N  N/l 
StO®fO*-r">® 

-•  -•  rvj  r^> 


OOOOOQOO 

OOOOOOOO 

44444444 


O'  O' 
O'  & 
O'  O' 


UJlf 
(X  • 


a. 

I 


>00*0*0*0 
uj  st  uj  st  u>  st 
ZN2NZN 
a  •  ix  •  x  • 


o  x  if  ®m<7  m r- 

st  st  if  if  if  s>  st  s> 

xxxxx#xx 


-.--.rvj-i/i  oi/i 

r *.  t+*  3)  <X)  O'  O' 


.AJ  -•»*«-  -n 

xox>oxiforn 

4  X  X  S'  if  if  »P  f 
X  i\j  rvi  x  X  X  x  x 


OOOOOOOO 
OOOOOOOO 
®<CSXXfSX 
X  X  X  X  X  X  X  x 


x  ^  mo-t^S(M 
•  ••••••» 

O  O  O  o  o  o  o-» 

XXX  X  X  .M  X  -Vi 


>  7  O  >  —  O  XS* 

S'  m  xx®x^ 


X  >  N  ~  o  x  X  *- 

oxox> 


7  •»  s  a  —  *  ^  — 
x  xx  xxrx> 


r-AXXX'-'Cif 
*  i r  S  *  a  s  c  n 

If  If  If  If  <  If  If  If 


xxyss-^x 

Ax-^r-t^xx 

“-*■-*-  *'*’  ft  "*  X**- 


X  f  r>  *-  X 
X  *  4  *  X 
X  ^  X-** 


X 

(X 


♦  *  *  9  t 


x  *  *  x  r  r  ~~ 
xxxxxxxx 


JO 

>*  o 

0 

0 

0 

0 

L 

o  _J 

O  JO 

a 

u.  — • 

a 

a 

a. 

O  St 

3 

o 

o 

3 

o 

Z 

z 

z 

Z 

CT»  O 

►— 

►- 

►- 

!> 

a 

a 

a 

a 

O'  rn 

-JO 

—  o 

0 

0 

0 

0 

L 

O  -J 

O  JO 

X  — • 

0.M 

D 

a 

(X  CL 

r\j  0.  X 

X  ^ 

oo 

o 

o 

0  0  0  3  0 

X  X 

z  • 

UJ 

z 

•  Z 

•  z  • 

X 

M 

i 

X 

X 

C X 

a 

X 

X 

O  O 

o  o 

X  X 

X  ® 

UiO 

St  ® 

O  O  O  O  UJ 

O  UJ 

O  UJ  o 

St 

<  ~4 

SI 

St 

St 

3 

n 

3 

3 

D 

o 

z 

O 

O 

O 

s 

— •  X 

z 

M 

z 

z 

z 

• 

•  • 

cr 

z 

a 

X 

X 

o 

O 

X 

X  X 

(MO 

O  (X 

O  O  O  O  AJ 

O  (X 

oxo 

X 

X  O' 

—  o 

z 

o  *- 

O  ►-  O 

4 

O'  fM 

zrt 

Z 

ft  z 

n  z  ,x 

O' 

*-  • 

> 

• 

•  • 

4J 

aj 

UJ 

jj 

X 

-1 

X 

X 

X 

f>- 

o  »n 

-* 

o 

*- 

«—  — ~ 

— • 

~<o 

X  X 

o  O  o  o  — • 

O  ^4 

0-4  0 

•—  o 

3 

»— 

o  ►- 

O  >-  o 

z-» 

>— 

-•  z 

Z  -4 

s 

«—  —• 

♦-  • 

»> 

•  »- 

•  ►-  • 

X 

—  X 

-U 

— « 

UJ 

M 

UJ 

\i 

A)  X 

X 

X 

X 

X 

X 

x 

o 

if  X 

U-  X 

P-  c 

X  c  c  c  r 

c  r* 

c  f  c 

s 

^  X 

lf«- 

X  X 

a 

s 

—  S 

-  X  - 

a 

X  r*- 

s  c 

N- 

i 

s 

o  s 

CSC 

X 

o  • 

D 

o 

•  o 

•  o  • 

_J 

z 

*> 

-1 

-1 

— J 

a 

a 

a 

a 

r-\ 

X  S' 

**t 

X  X 

V  o 

O 

XX 

<  X 

0  r* 

3  4  o  o  x 

X  X 

XXX 

X  o 

j:  n 

X 

f) 

o  /t 

3  /t  O 

X  o 

j 

c 

n 

3  /t 

3  fl  3 

o  • 

o 

•  3 

•  3  • 

X  f 

-I 

*) 

-1 

-1 

J 

X  X 

C  O 

a 

a 

a 

a 

-•x 

X  X 

X  — 

3  0  0  0-4 

x  — 

X  -4.x 

— <  o 

X  -« 

■3  X 

X 

X 

—  X 

-4  A  -4 

-■• 

■n 

X  3 

X 

t 

X 

3  X 

O  S  O 

** 

3  • 

_» 

D 

D 

•  o 

•  o  • 

-J 

“t 

J 

-J 

J 

X 

X 

X 

X 

X 

f  X 

o 

4 

A  X 

O  f 

4  C 

C  C  O  C  A 

X  A 

X  A  X 

**■ 

—  X 

X  O 

-J  X 

X 

X 

«■  X 

0X0 

X 

X  X 

o 

f 

o 

o  o 

3 

“»  o 

• 

3 

• 

•  • 

r 

A 

o  -•  %  **  X  X  X 

*  X  X  X  #  X  X 


**  ® 

X  X 


*0*1"  5T  t"M>  SI  RtPL  HtPL  NF 4  KEr  ?N0  3*0*  AVG  SI  On  NBASE  RETNT  CAR  INPT  AODL  ATTRI  ETS  SYST 

3JJIA  loon  CAS  CAS  *FU  8tNT  WFPL  -25  TOUR  TOUR  BS  TR  HAND  -25  ADONS  Tot  SCHU  INPT  LOSS  TOT 


-*  4pr-p®p©rv©© 
004^0»N^«  *N 

— 1  m  r\irvrvrvr»4444 


®  ©  >4  44©*—  —  ©  ©  ©  © 
®  f-  o  #«nn-N®o(n^ 

pp©©©f-*»®®©©© 


rv  —  —  ®  r-  4  ®  »m  ©  o  <m  — 
®©o  —  rvjrv4r»op©P 

7>C7‘0©0000  —  —  -.<M 
—  —  rur\j<M(M<MMrgr\j<MiM 


- 

®  v-  ® 


p  p  4 
<0  <6 


m  -# 

©•4P®  — 

9> 

®  o 

r  N  K 

P 

— 

« 

©  p 

P  ©  r>  p  p 

a 

©  © 

©  ©  ©  ©  © 

•4 

© 

■— ®o®©rv  —  4  ^  m  on 
n-  4>  ®  ©  ©  P  rv  4  «  ®  r*>  © 


P 

« 


o  ®  —  —  (M  r-  —  p©  ®  O  f-  ® 

^-OOJCXNJfNJ'-'M'NJOO  O 
mm»m  —  XMMMfM  —  —  © 


in^iTin^N-os^Non  © 
« 


*•  (V  r  (\ 
—  r*  **■  ^ 


•  o  o 

o 

OOOO 

o 

O 

>  O  o 

o 

O  p  O  p 

o 

o 

1  o  o 

o 

p  N>  O  M 

p 

p 

4  4 

4 

4  4  P  P 

rv 

p 

4 

i  4  © 

rv 

©©PM 

® 

.  a  © 

4 

—  X  P  M 

CL 

•  ©  © 

© 

r» 

♦  4 

4 

4  4  4  4 

4 

P  © 

© 

o  o  rv  o 

o 

n  rv 

4 

4  4  rv  n 

© 

rv 

rv 

X  M 

O 

r>  ®  ©  rv 

o 

i  —  r- 

rvj 

(MOO© 

N- 

r>  rv 

4 

p  P  P  4 

4 

rv  rv 

rv 

rv  rv  rv  rv 

rv 

o  o 

o 

oooo 

o 

o  o 

3 

oooo 

o 

o  — 

(M 

rv  4  p  © 

r- 

©  © 

© 

©  ©  ©  © 

© 

©  © 

© 

©  ©  -  © 

4 

•  • 

• 

•  •  •  • 

• 

• 

—  © 

© 

®  ©  o  o 

o 

— 

M  — 

— 

-•—MM 

(M 

M 

-  © 

P 

(M  —  r>  © 

rv 

4 

i  — 

— 

—  —  rv  rv 

« 

® 

** 

If 

X 

4  X  P  © 

P 

(M 

V  © 

N* 

—  04*- 

9 

© 

r 

n.  ir 

© 

r  r  4  i# 

iT 

4 

M  *n 

4 

4  ©  <M  *■ 

4 

© 

—  — 

— 

—  —  —  — 

— 

— 

c  ^ 

© 

4  ©  -  © 

r 

K 

3  C 

4 

4  a  *  rv 

© 

X 

r  -# 

4 

4  4  r 

«» 

© 

4 

N.  fT\ 

© 

MM- 

X 

rv 

o  4 

© 

>490 

*n 

X 

P  P 

P 

P  ©  P  - 

P 

N» 

P 

n*  ,-n 

© 

M  X  rv  — 

rv 

C  -4 

© 

©  4  e  e 

a 

P  P 

P 

P  ©  P  fN 

Mb 

M  M 

M 

M  *V  4  **» 

rv 

M  M 

M 

■M  M  IM  M 

M 

<M 

IM 

rv  * 

© 

©  O  —  M 

N» 

M 

M  4 

4 

4  P  P  f 

X 

iO 

•V 

©  (M 

P 

—  4  ®  © 

4 

IM 

rv  p 

9 

OM  ®n 

> 

P 

rv  r> 

4 

4  4  M  4 

4 

P 

rv 

o  o 

C 

OOOO 

O 

9  9 

9 

9  9  0  9 

9 

O  — 

M 

r>  4  P  © 

M. 

©  © 

© 

©  ©  ©  © 

P 

© 

00000300000 


pOOOOOOOQOO 

h-0000000000 

P©©©©©©©©©© 


<M  ©  ©  ©  4  ®  O  inON^ 
prv©©4eocN4©4 
n.  e«-  ©©©©pp©©^ 

4444444  4444 


jn/io»  p  im  cv  o 
m  rv  <m  m  rv  m  m  p  <v  —  — 


P  4  N  N  -*  M  ^  ^  rn  N- 
P  ©  4— pr^rv®f--44 
rnrvjMM  —  oo©©©© 
nnnnnnniMMiNjftJ 


ooooooooooo 
ooooooooooo 
X  ©  o  — •  rvi  m  ■#  iT^  n  t 
©®N-N-M-f-M-N»N»^N» 


n-N  ioooo  Xin 

(M  <M  —  ©  ®  ®  ®  »  m  nn 
MMMM  —  —  — —  .MMM 


Mr>^.®rv©4'-**-  4  x 
©  P  <m  ©  n-  p  ,#  4  ^-  ©  rv 


©  ©  4  4  n  ©  p  ©  r-  © 

\i  p  ©  *o  p  p  ©  ©  P  4 


Pun#o(\j.'n®'P7>o 


4rvr'e©©©——c© 

P-  Vf  4  ^  N  C  cr  (/•  N  Cf 

r-  4  4  ir  4  4  ir  4  tr  4  it 


(M  (\l  —  0  •—  iP  P  —  P*-  — 

rv  ©  ©  x  m  “n  m»  4  rv  m  x 

O  X!  PfiCXJX  ©  **-  ©  *» 


,M  AJ  —  9  —  pp—pr-  — 
r  e  ©  a  xv  r  r-  4PM 
O  ©  P  ©  ©  ©  ©  x>n  <  n. 


-nppp^p^**^'^  x  x 

M  (M  M  M  M  M  M  M  M  M  M 


*v  **.  a*,  x  x  x  ©  >ooo 

P  M  M  M  M  M  M  M  r>  rv  rv 


©04T©04X—4  — 
©  •*>  n.  p  —  4  x  4  rv  —  © 


OOOOOOOOOOO 
00009000000 
tV  ©  O  —  M  rv  #  O  ©  »«*  *V 

©  X  8*.  K.  Ate  M»  M.  ^  N. 


p 

M 


M 

rv 

© 


r- 


M 


rv 

c 

r 

43 


O 

rv 


X 

* 

p 


OOOOOON-©M©XP  4 

f-  P  ®  ®  •»>  O  4 

—  —  (\J  4  — 


oooooooooooo  o 

oooo  oooooooo  o 

444444444444  ® 


M44©(M  —  ftJf-©®P© 
r»  —  xcp-x*— ©— r\.<v 
®  3>  »  O  O  n  (V  n  (\i  N  (\l  (Vi 
4  44PPPPPPPPP 


MP4©  4  ON'nXJKVJO  M 

ir4PNPlT44F--N^  © 

—  —  —  nn  »H  n*  »H  M 


-«oN*inxi*»N^cvo 

^0(VJ®(VJ»0- 
^  91  O  9  OOnR»n»nO"*nn 
ivj  !Vi 'n  M  rn  nfl  m  rn  i»w»)  w 


oooooooooooo 
oooooooooooo 
©o  —  {\rv4p©©©©  © 
p-®®*®®«xxx®x 


l*l®IM«lPJVJt|/V4(*VN  M  P 

•  ••••••••••ft  • 

rvrvrVrvrVnrvrvrVrVMrV  (*) 
MOJMMMMMMMMMOJ  M 


O  P  r-  O  X  ®  X  X  —  >  © 

44  13®  iTi/vn  *(MlOi/ViT  © 


®l/'®iroM4iTMM',i^  P 
OOXXM  —  ©OM  —  XM  "P 

—  f\  —  —  —  r- 


irp‘p*rccpa(\CT~'i  >4 

-.N.,^NB>r®xp.Mx  —  o 

MM'-*-*'-*  —  -*-*-"-*  —  O 

•M 


p  —  ©x©©»-pp4C4  r* 

4rrv.-4rp4r-»fffa  -4 

xfftf'KiMMnr4tT4ir  or 
© 


ex  —  —  ©©fMrvrn©c©  4 
©00©P—  4Prv*»  4  N 

—  > 


OX--T?Mnm?OT 
xccj  iTn-4irr'r'4N 
f  -h  •>-  D  a>  ^  s  s  4)  Nt  4>  k 


®No>090  —  —  —  —  —  —  O 
rv 

—  —  MMM”r»'n^##-4#  4 

W  'V  ^  ^  rr  rh  (*v  rv  ^  r  r>  rr 
■n 

TN>— X  xvj\  JV  ®  N  (Vj  4  —  T 

cr— +  y  4 
«XP4PPPPP©P©  M 


oooooooooooo 
oooo  ooooooo  o 
o  or  rvj  ^  4  n  ©  ©  p  p  p 
N  sstc® ®®stx  ® 


—  —  (M  ^  ♦  P  © 


940 


o 

o 


—  <M^-4PPN-®00— M  o 

—  —  —  —  —  —  —  —  —  (V  prf  M  *-■ 


»n  4  p  ©  n.  ®  a  o  —  <M  ^  ♦  o 

NIVOjOifyKVfSiPP^W  ^  *- 


MbOO  J»  31  B*M  B4B  17  118  77  22.9  SfcOO  3199  1*S  S30*  *00  *8  79  218  22627 

8800  98  3  3*  30  1072  107?  bo*  lOn  1  PS  9b  23.0  8*00  3278  1**  8381  *00  128  79  216  22826 

8800  610  3*  31  7nO  700  **T  o  169  8*  2S.0  8*00  3258  1*0  8*53  *00  175  81  212  2307* 

8800  612  3*  31  7nl  701  S?6  b  102  65  18.5  8600  3326  1*0  ?5?3  *00  117  8*  211  23262 


fl  Cl  o  n  CD 

O 

OCI 

O' 

a)  <\»  N 

4  O 

O  (\» 

O 

O 

4  P-  «  o 

•— • 

m 

4  « 

o 

o 

n  r*j 

4 

4 

4 

4  4 

o 

7> 

N  ru  ry  rsj  r\j 

r\i 

NN 

1 

1 

in  <\i  4 

4  ro 

o 

m  r*- 

» 

o  in 

M 

— 

4 

4> 

» 

o 

nj  n  rg  rg  n 

N 

f\J(M 

►» 

m 

N 

4  4  iP  O 

O 

—  4 

® 

fn  in 

s  c  s  s  s 

® 

O* 

OJ 

» 

o 

— 

^  P-  AJ 

o 

4 

x>  ® 

® 

4  4  3 

4  m 

® 

^  4 

o 

7> 

— 1  «M 

— 

—  cn 

N- 

(7* 

O 

1 

1 

o  o  o 

O 

o 

o 

o  o 

o 

O 

o 

o  o  o 

o 

o 

o 

o  o 

o 

O 

o 

♦  4  4 

4 

4 

4 

4  4 

® 

4 

4 

4 

<0  K(8 

®  ® 

4 

4  d> 

CO 

a  4  r>  ©  a 

a 

o  — 

n  4 

4  4  K 

®  ® 

a* 

—  rw 

m 

4 

/»  4  n 

4  n 

/> 

4  4 

4 

4 

f\i  —  ca 

4 

f\i 

•M 

-i  o 

4 

o 

o 

4  4  4 

4 

£ 

p*- 

4 

o 

^ 

— 

•— 

—  — 

® 

n  nj 

f\J  —  3 

4 

Aj 

4 

4  O 

M 

—  40 

4 

® 

4 

4 

4 

4*4 

in 

4 

4 

4® 

« 

O 

n  ^  n 

m 

•n 

3 

•»> 

o  o  o 

o 

o 

o 

o  o 

O 

o 

o  o  o 

o 

3 

o 

3  O 

o 

3 

4)  4  X 

4 

4 

4 

4  4 

4 

4 

CCS 

« 

* 

® 

4  JO 

® 

® 

—  O  o 

4 

o 

o 

ON 

m 

o 

O 

•  •  * 

• 

• 

• 

•  • 

• 

• 

9  4  4 

7> 

4 

in 

in  rvi 

tvi 

in  in 

—  \ 

M 

\jn 

N 

\j 

AJ 

3  *•  t 

4 

4 

4 

4  ^ 

o 

4 

iT.CC 

4 

4 

■— 

4  4 

4 

N- 

® 

N- 

o  >  £ 

o 

rt 

| 

x  m 

4 

7* 

X 

-  -n  \j 

4 

n 

4 

4 

X> 

o 

■—  *—  — 

— 

— 

«— 

— 

£ 

— 

n. 

.ICC 

i/ 

c 

c 

C  4 

n 

c 

c 

N 

— « 

J> 

\» 

"*  4“  ■* 

4 

X 

C  ^ 

4 

4 

p*. 

*  -  / 

4- 

r- 

1/ 

^  a 

f\ 

P- 

4 

l/  O'  IT 

U" 

4 

1/ 

4  X 

4 

0* 

4 

4  —  P- 

4 

X 

4 

“V  N 

y 

n. 

£  "U  4 

4 

4 

4 

4  *“• 

4 

# 

*» 

£ 

*•» 

4  — 

—a 

© 

O 

> 

4  — 

n 

X 

4 

\  •* 

__ 

<  (V  1 

j 

4 

4 

£  r- 

4 

4 

*»• 

O 

£  - 

© 

3 

O 

3  3  *> 

3 

3 

•n 

#  1  # 

4 

4 

4 

4  4 

4 

4 

4 

3 

3 

O 

4 

—  *  L 

3 

> 

1  4 

X 

7 

•a. 

»-  3  n 

© 

n 

4 

£  X 

4 

4 

4 

£  £  £ 

£ 

n 

£ 

n  £ 

3 

n. 

> 

4 

®  o  o 

o 

c 

o 

o  o 

O 

o 

9  0  0 

o 

;  3 

3 

3 

£  £  £ 

£ 

£ 

n 

r  n 

n 

4 

r  r  c 

r 

r 

r 

r  r 

4 

© 

r 

4 

>  3- 

N 

3 

4 

/>  4 

3 

« 

'•>4  4 

4 

4 

4 

4  4 

4 

4 

so 

so 


r. 


o. 

o 


&IM 

§*; 

CL 

S 


UIO 

14 


z 

s 


r\JO 

—  o 

Z" 


z- 

p-  • 


>404040 

S  O  S  O  S  o 

s  o s  os  o 


OOOOBOBOBO 
UJ  l4  UJ  in  UJ  l4 

ill’ll'; 


oooo_jo_jo_jo 

&  s  a 
3  0  0 
z  z  z 


3 

o 


® 

z 


O  N 

z 


■d 

-» 


s  4 
3 


oooo_jo_jo_jo 
a  n  a  n  a  n 

a  o  a  o  o  o 

z  •  z  •  z  • 

1  1  & 

s  s  s 


1^0 

U.*  C 

K 

tr- 

a  4 

a 

crc 

— 

I 

3  • 

»— 

3 

aJ 

z 

3 

a 

NM 

4  4 

4 

/I  3 

X  •> 

X 

n  3 

-i 

f 

3  • 

3 

-J 

3 

a 

— N 

4  4 

4 

i/>  — 

3  N 

X 

/»3 

< 

X 

3  • 

-1 

3 

J 

3 

X 

N4 

lj  in 

4 

X  O 

■J  n 

1 

o 

f 

• 

3 

3 

—  4 

A  M 

3 

TO 

J  — 

% 

O 

9 

1  ui 

O  UJ 

OHIO 

tn 

4 

14 

3 

3 

3 

O 

O 

O 

z 

z 

z 

s 

s 

s 

•  NON 

O  N  o 

o  »- 

O  — 

o 

Z  «n  z 

<3  T 

4 

♦- 

•  >- 

•  N» 

• 

UJ 

UJ 

U 

X 

X 

X 

o  — 

o  — 

O 

O  — 

O  »- 

o 

z 

-  z 

—  z 

— 

►» 

•  p- 

•  K 

• 

UJ 

UJ 

UJ 

X 

X 

s 

1 

c  r* 

e  r* 

e 

tr 

-  in 

—  in 

— 

u 

c  in 

e  ir 

e 

<3 

•  o 

•  o 

• 

-j 

-j 

~j 

a 

a 

a 

N  N  -N 

M  M  \ 

4 

3  4 

O  4 

9 

n 

3  4 

3  4 

9 

3 

•  3 

•  O 

• 

J 

J 

-J 

a 

a 

a 

N  — 

v  — 

NJ 

4 

—  4 

—  4 

— • 

4  o  m 

O  4 

9 

3 

•  3 

•  3 

• 

-J 

-J 

-J 

2 

X 

X 

N 

4  N 

4  N 

4 

X 

O  2 

o  a 

O 

a 

o 


j 

x 

& 

x 


•  -  *»  —  4  —  4 
T  O  <T  O  T  9 


EKAXPlE  NUMMt H  tIG*iT 


p- 

♦  i/iMfi*ncih«ci 

IP 

0 

O 

0  c*  0  0  c- 

r-  «  ~ 

► 

0“ 

MN»-4lAKONiA8 

IP 

(VlfUClClCld^ 

♦  8  8 

|>H  *9 

IP 

-*rg  -* 

n  4  0 

8  r»  rg 

C*- 

K 

O 

®  p*»  ® 

®  0  0  0 

ONN 

P 

UJ 

® 

►- 

IP 

p  P  ■# 

8  p  ♦  ♦ 

P  rn  p 

O 

a 

IP 

® 

®  ®  <0 

8  0  8  8 

8  8  0 

8 

►- 

0 

8 

►- 

-J 

< 

-1 

►— 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

O 

0 

a. 

0 

z 

« 

W 

►- 

0 

000 

0000 

pop 

O 

a 

X 

000 

0  0  0  p 

n  0  ig 

P 

z 

0 

♦  ♦  ♦ 

+  +  «  •+ 

8  P  IP 

r> 

*4 

ip 

W 

8 

a 

»- 

♦  'C'C 

■8  8  f*>  8 

8  rg  0 

« 

c 

*  P  rv 

ff  8  ^ 

®  p  »- 

0 

t- 

*— • 

000 

9999 

®  ®  ® 

p  P  P 

♦  ♦  ♦  ♦ 

8  8  8 

mCN«o«^MOoo 


—  ®©®8x**g8c»9P 
(M  •**< 


P  80®88P8c»f*08 
8  00000888000 


o  ooooooooooo 


OpOOOOOOOOOO  P 
P  ooooooooooo  g 
P 00000080000  x* 


g  gomo88P8-*8o 
C  Cir^-^r  —  kT^e 

c-  C-C**888PPPPP8 

♦  88888888888 


niTN«inKONONOK 
^^^Kh.04MM0«8 
O  Ox«g®9<9P®gop 
9  oooooo-'-Nnn 
ggggggggggg 

8  CI\iO  8(V  oniMOO  8 

88m8moo8mmgg 

rgf\J(Ni-*fNJf\JfNJ(M  --  -• 


®  ®h*®o<9©x-mm88 
8 


h  Jt  8  8  O  O 
i\j  -n  8 
m  P 


o  ®  p  c*  g  8 
9  _*  9  k  ® 
P  o  m 


000000000000  o 

000900000000  o 
888888888888  8 
8 

♦  -*OOOmm^iTO^C 
ir  ©88cm*i\Kgx-c 

♦  88888888888 


»-  O 

z  z 
*-  o 

UJ  o 

a  < 


—  8O8P9«09(7>mo 

♦  fcimmmm8mmm  m 


9 

P 


o  ®pn®p^iT^)-^on-#rn 
n  gmggg—grc^  »® 


ip  x-  «* 


m  0»0----I',1(V#  < 
x*  9  ,©  O  x*  ©  •—  —  P  P 


UJ  IP 
1/1  (Si 

8  I 
® 
z 


-*  OXPSg®'-'-*®® 

m  oo-^^f*-^p-  o®9' 
«  tv  n  (*i  ct  m*i  ♦  m  m  m 
*■*  mmmmmmmr*>mm 


8  NNN^^^iilOnfH^ 
eg  iprvjsss  *noB«  ci 
n  ©o®®®8>cr-88  8 
m  mmggggggggg 


^ShBON  J10J14JO 
x*m®8«x*9_*pggp 

rg  ggggggggggg 


z  o 
o  z 


»-  z 

IP 


« 0000000000 
rg  0000000000 
^  K®  ff  OlfllT  jiooo 

wlfl(/1in8888NK>K 


o  OOOOOOOOOOO 
O  OOOOOOOOOOO 
Cl  Cl  ®  C  ®  m  m  Cl  8  C  8 
h.  fk.KA.Ksg®||egg 


o— oooooooc-oo 
0®OOOOOOOPO> 
Cl  fVjCtCIPC)C1C1C'l\|Clf\l 
9  99999999999 


8 

X 

— 

0  pg  0 

^  7»-  *».  O 

9  8m 

> 

r~* 

•  •  • 

toot 

•  •  • 

• 

8 

P  *  XX 

xx  9  ®  ® 

990 

9* 

p 

— 

-g  -•  g 

(g  _• 

~c  xx  g 

•c 

CD 

♦ 

X 

0  >  0 

-•  g  g  0 

8  8  c* 

O 

D 

O 

r>  ^ 

-c  8 

8  8  Cx 

C- 

X 

O 

g 

m  »- 

O 

a 

®  P  9 

p  -*  r*.  -« 

8  a*  m 

8 

z 

3 

> 

3  8  > 

S  8  8 

p  -* 

g 

M  C 

— 

h- 

P- 

P 

c  a  < 

c*  p  tr  m 

f'  m  g 

0 

UJ 

<g 

X 

M  O 

dicing 

POP 

8 

X 

• 

«x  g  ^  ~t 

g  —  — 

AJ 

g  j>«(Nj-oKON>j'iT  9 
•  •••••••••••  • 

^  MO^OOOSOOON  O 

ggggggg—gggg  <g 


•O  9  r-  c-  n.  o  o  o  .0  9  9  m 

x*  x*  g  ©  g  g  ®  g  x-  g  ©  k 

rg  -•  -•  -«  ® 


o  ci\io®-®o^«®ci 
*  p  O  9  8  8  n  8  JD  »  8 


<8  c»»r<rc-c.r8a*fv*c  u 

8  8  x«g  p  8  m  #  rg  —  .p  —  «  8 

\  p*- 

rg 


iPoC1o»acw*j^»<i0n 

•  •••••••••• 

fi®®8888®98® 


h\J1040?N300S 

8og~  o  ^  P  g  M-f  n 
g  —  -•  -»  g 


o9o-*o-c8*-o,**OP 


c  rv8ffiT8r\.©g»-r-ir 

P  8ci^|ci-,\\-c)/i 


ui  a 
z  u 
a 


—  pc-rvcKarvcc^ 
f-prrv«cKr*a»-ir 
'-r-r^rc-r-r^r-# 


8trcc*c*Krr899 

i\«rcc4«mr4f* 

ircc*44»crcr^ 


8cr9888«rv^8mir 
-8  (y^^rcr<<<^a 
9ir89889r-rc88 


j 

a  z 

ui  UJ 
X  P 


*■•  CI^PNW^iCPCItf 
8  m80O8O9Px*o 
— 88PP9P8O80 


©  ^cicciiMp.^«,cir» 
9  CIhJi®  l^x^OfiCI 
9  9P9PPmP8P8  $ 


8  ©  «  rv  x-  er  o  rv  9  p  c  © 

*m  OPP®mP»®C*pp 
P9P9PPg88mpo 


-i  o 
a  uj 
o  a 
s 


•  CiyPNCI|/1®WC18 
tf'P^fO^caifp-C 
~8  8PP9P8080 


o  9mmmgp*x«.^®p  9 
9  ri  —  a  «  8  9  ~  9  e  o  r* 
9  9P9PPmP8P8  o 


8  ?  t\NCO\>  too 
^Mnniciirai  ~i r  o 
P9P9PPg#88PO 


6- 

p 

g  g  8  8 

m  8  p 

9 

p 

AC*  ^  ® 

9  ^  x*  >  m  g 

8 

P 

« 

8 

g  g 

g 

g  g  g  g 

g  g  g 

g 

g 

ggggggoi*>g*>»n 

8 

u 

g 

X 

p 

*-*  g 

m 

m  *  g  g 

g  8  8 

p 

8 

8  9  9-* 

x-  —  -c>  -n  ■n  r  p 

8 

IT 

8 

g  g 

g 

g  8  p  p 

p  p  p 

0 

P 

pggmmcACi'cim-^i  *i 

m 

ul 

a 

U 

8 

8 

a 

X 

9  g 

p 

9  g  p  0 

p  0  ® 

P 

g 

P  g  0  8 

8  m  8  P  9  1*1 

%i 

z 

5 

g 

X-  * 

> 

m  p  0  0 

m  9  *» 

> 

p 

9c*.c^8g»o8®go 

8 

«X 

x*  g 

n 

m  m  8  ♦ 

8  g  8 

8 

p 

c**  m  m  8 

8  c*  8  m  s  m  p 

g 

m 

8 

—  ^P-^PPMPP-^P# 

m  ^  nci  ci  »i  ci  *n  -n  ■n  m  ■*■» 


♦  »OiT-8P-fgci«4 
8  >Cl48Clt/18»IVO« 

®*-8®88-*mmn8P 


—  00090001 
^kOOiAAPi 
PiAiA8888l 


000000  •Jr  0000 
m  m  m  ®  **  x  -ua  cm  * 


•m  h»  *  aim  »- 

►  ► 

W  U. 


000000000000 

•*1  C|  ^  Cl  Cl  Cl  Cl  C)  ci  Cl  ci  Cl 

0  090>00>009> 


rgSrg<g£rgSSSS-“ 


ip  «  < 

r*l  I 


127 


»J00  13ao  3/  31  1*?7  1320  1 070  2b  n  |1«  111  18. V  >3193  2638  108  *8b3  600  100  76  252  2372* 

9300  8*0  36  33  10*3  96b-  7«?  183  116  *8  19.2  9222  28*2  110  *9o2  *00  312  77  257  2*066 

9300  *93  36  3*  6«.b  651  *69  152  1 2*  5  19.*  9286  289*  105  *9*5  *00  57  78  2*5  2*16* 

9300  839  37  33  9*7  9*7  710  237  )1*  103  19.2  93OO  2933  105  *986  *00  27  79  2*6  2*229 


■•  300  504  3/  1*  <jo*>  60*)  4*S  lo|  lOo  31  10. 1  *300  2082  105  50?B  400  500  79  2*7  24766 

* 300  4/1  it  39  944  964  4?/  14?  l  i 0  II  20.2  0300  3034  107  5073  400  0  79  252  24798 

•*JuO  1 1 0  3  3/  32  119/  »197  BQ4  24u  130  149  19.5  9300  3071  108  51)8  400  0  80  253  24628 

4  300  426  3/  35  525  52S  194  1  31  100  6  20.9  93OO  3122  106  5158  400  581  83  249  25440 

4  30  0  433  U  35  511  531  59H  111  112  0  20.9  9300  3190  122  52j7  400  39  81  286  25475 


•c 

*P  ^  <v 
9  ©  m 
> /*  «« 
<V  M<\i 


»  © 
©  © 
O'  © 
I  I 


O'  <6  •© 
©  m 
(V  mm 


o  ® 
♦  <0 


i/>  ♦ 

S  8C 


9  *■ 
a  ® 


<o 

so 

so 


o  P  — 
-•  p  m 


o  o  o 
o  o  o 

4  4  4 


O  Op 
r-  iT  (V 
fvi  n  ♦ 

p  pp 


x>  p  (Vi 

V  ■# 


©  o 
o  © 
o  o 

I  » 


1/3  »*> 
o  O 
P  l/l 
/>  P 


JO 

a 

o 

z 


e  e  o  o 


4  JVP 
—  *t/» 
CVI  (VI 


~+  4 
9  O 
m  m 
i-n  n 


a. 

a 


3 

o 


o  o 

O  O 

o  o 

O  O 

m  n 

m  7n 

>  O 

>  0 

♦  P 

o 

4*  74. 

•  • 

• 

•  • 

© 

fv  -* 

M 

V  V 

©  9 

4 

9  9 

P 

®  - 

9 

P 

7*4 

0  T 

V  ^ 

— « 

-  > 

■44 

4 

— 

1/  P* 

a 

p-  a 

*  9 

— 

•> 

■n  v 

V 

74.  — • 

P 

IV  ^ 

r  c 

1/ 

a  - 

«  IT 

if 

0  n 

i  V  X 

^3 

■y  — 

9  9 

9  P 

/>  9 

9 

v  * 

© 

\  9 

z  — 

«  < 

4  If 

r  9 

V  > 

— 

i  r  # 

93 

“Si  1*1 

**3 

© 

♦1  *3 

■» 

S.  4» 

■•4  »*9 

# 

r*3  ^3 

■* 

P 

—  V 

T  “ 

© 

P 

*  P 

•*» 

—  © 

£ 

O  © 

©  O 

5  © 

©  © 

9*3  “*3 

*1  *3 

»  © 

*  > 

< 

9  9 

O 

9 

♦  9 

4  4 

-*© 
>-  o 
z- 


w>- 

i/»C 

o  • 

J 

0 


<VM 
P  © 
l/»  o 
D  • 
J 
0 


—V 
P  — 
P  9 
O  • 


M 

SO 


P  9 
«•  -* 


V© 

O  M 

-  © 

z 

Z* 

•—  0 

> 

u t 

iaJ 

X 

J 

X  O 
D 


t  5 


►»  c 
a 


*9  9  © 

x  n  v 


0  3  0  0 


/  />—  oooo 

iv  * 


U  if  « 
J  <V  | 


o  o  c  o 


X 

O 

/*  V  91  o  (»  9  «  —  O 

■-  *  Sf 

3  - 

s 

& 

« 


41  42  HL0551  OU3552  BL09S <  HfcrNll  «tlNl2  RNUUSE  HRN0PL  RTN0PL  RW£*  RRA 
009  .0/14  .012  .vu2  .nio  .100  .300  0  .020  0  .750  1.000 
«1  4;  NLOS51  OL9552  OL0CS1  KEtnTI  4£TmI2  RNOUSE  PPNOPL  RTNDPL  RNCM  RRA 
•04  .004  .012  .402  .010  .100  .300  0  .020  0  .750  1.000 


A  o 
►  *- 


A 
►- 
U J 


—  0AFA«mxF— x 
o©0fo©f— f©m 

-  f\jN»nn(n«  ♦  «  4  ♦ 


S  J • - SSSixSSS 
ASS©***!#©©© 


_  © 
1*0*0* 


*-  A  — 

*  A  0 

>-  o  — 


■Hi^on  4  ®  4  iT  on 
«^C8»0»»NN 

0 

m 

255233*31*2 

• 

1* 

• 

* 

0  mm  A  0  0  0  0  0  A 

0000040000 

•  (Vfi^-Nn«n«mN 
©  ••o-H  — ivNinin 
— XXXXXXXNXXX 

m  ©  00  —  00  *  0- -A  0  © 

—  m 

(V  —  —  X 

0*  X 

0  cNoMinNin«  o 


eniMT 

0  0  o  © 

m  0  0  0 

1*  X  M  A* 


A  X  0  X 
A  A  0  0 
x  x  x  x 


•J 

F 

© 

o 

o 

o 

o 

o 

O 

© 

© 

© 

o 

e 

o 

© 

o 

o 

0 

0 

0 

©  © 

© 

© 

O 

f 

A  0 

m 

m* 

X  A  ©A 

AF 

1 * 

O 

©  ©  O  m 

O 

a 

f 

r* 

r*  0 

m 

© 

r*  —  x  m 

©A 

m 

mrn 

m*  0  0  A 

o 

z 

mm 

t* 

m 

A 

m*  A  0* 

—  0 

r* 

0 

r*  r* 

< 

w 

rg 

»— 

9 

o 

o 

© 

o 

© 

o 

o 

A 

© 

A 

© 

© 

A 

© 

e 

o 

O  ©  © 

©  o 

O 

© 

A 

© 

©  © 

© 

© 

©  ©  ©  o 

o  e 

© 

o 

o  o  o  o 

a 

z 

0 

o 

o 

o 

© 

o 

o 

A 

f 

o 

ry 

A 

A 

F 

o 

© 

o 

o  ©  • 

©  © 

© 

o 

r* 

© 

©  © 

© 

© 

©  e  e  © 

e  • 

o 

o 

©  ©  ©  © 

* 

u 

mm 

0 

0 

* 

0 

0 

0 

0 

0 

A 

A 

m 

A 

A 

0 

0 

0 

0  0  0 

0  0 

0 

0 

mm 

0 

0  0 

0 

0 

0  0  0  0 

0  0 

0 

0 

0  0  0  0 

M 

(A 

-' 

0 

F 

0 

a 

F 

♦ 

0 

A 

X 

m 

A 

0 

0 

0 

0 

0 

K  0  0 

©A 

© 

0 

O 

o  o 

f 

F 

©  ©  0  A 

F  mm 

m 

©  0  O  — 

« 

c 

IT 

c 

A 

x 

a 

4 

0 

«M 

ft 

0 

m 

F 

ro 

f 

0 

—  f  m 

1 *  A 

0 

O 

A 

©  0 

0 

0 

neni 

n  n 

r* 

A  0"  <£>  C 

o 

►- 

m 

o 

o 

© 

© 

O' 

O' 

* 

CD 

0 

F 

f 

F 

0 

0 

0  A  A 

A  A 

A 

0 

0 

F  F 

F 

F 

0  0  O  ® 

00 

0 

0  ©  O  O 

** 

A 

A 

A 

4 

4 

4 

0 

0 

0 

4 

♦ 

♦ 

♦ 

0 

4 

4  4  4 

0  0 

0 

0 

0 

0  0 

0 

0 

0  0  0  0 

0  0 

0 

0  0  0  A 

— 

(A 

4 

o 

0 

A 

© 

A 

© 

O 

1* 

0 

o 

mrn 

O' 

0 

o 

F 

A  0  — 

e  r* 

A 

1* 

1* 

A 

©  © 

O 

O 

x  —  ©  m 

mm 

0 

© 

000m 

z 

z 

♦ 

m 

m 

m 

m 

0 

0 

m 

0 

m 

m 

A 

m 

1 * 

m 

m 

X 

1*0*1* 

4  O' 

0 

0 

mm 

mm 

m*  © 

0 

O 

mm  O 

00  A 

A 

0 

o  o  o  © 

I— 

O 

0* 

m 

A 

mm 

mm  mm 

HNK 

© 

M  0m  0m  0m 

* 

z 

a 


UJ 

A 

o 

o 

A 

0 

— i 

© 

0 

© 

m  -< 

A 

0  © 

«  e 

0  -•  A 

A  - 

0  0 

© 

X 

A 

M 

0 

0  ©  0  ©  ©F  4 

O  X  F  0 

A 

fVJ 

m 

© 

0 

A 

X 

m 

0 

A 

© 

©  0 

0 

A  m 

0  0 

mx  A 

0  0 

X  A 

0 

0  0 

M 

0 

©  0  O  A  00  © 

A  X  A  A 

0 

1 

mm 

f\J 

ry 

1* 

X 

« 

mrn 

mrn 

© 

©  © 

0 

0  0 

0  0 

00m 

m  x 

X  X 

X 

m 

m 

0 

0 

A  0  A  0  A  A  A 

0  F  F  F 

? 

~ 

m 

m 

m 

m 

m 

m 

m 

X 

X  X 

X 

X  X 

X  X 

XXX 

X  X 

X  X 

X 

X 

X 

X 

X 

X  X  XX  XX  X 

X  X  X  X 

z 

a 

o 

o 

o 

o 

© 

© 

© 

o 

o  o 

o 

©  © 

o  o 

0  —  © 

•  0 

©  © 

0 

© 

A 

A 

0 

©  O  O  O AX  X 

x  0  m  0 

o 

z 

1* 

o 

© 

o 

© 

© 

o 

o 

o 

o  o 

© 

o  © 

©  o 

O  A  © 

0© 

0  © 

M 

0 

F 

0 

F 

©  9  ©  O  0  A  F 

0000 

0 

mm 

K 

X 

© 

© 

A 

A 

A 

© 

©  o 

FI 

m  m 

0  c 

*  —  FI 

m  a 

0  0 

O 

© 

X 

X 

X 

f>  m  m  m  —  rg  x 

X  X  X  F 

A 

r 

A 

A 

A 

0 

0 

0 

0 

F* 

F-  F> 

F. 

F»  F» 

F  F 

F  C  0 

0  0 

0  0 

© 

0 

© 

© 

© 

©©©©©©© 

©  ©  ©  © 

A 

(X 

o 

e 

mrn 

m 

r- 

X 

X 

X 

m  m 

0 

F» 

m  m 

9  © 

-00 

0  0* 

©  m 

m 

0 

M 

O 

© 

—  x  —  0  0  0  F 

A 

©xxm 

> 

• 

• 

• 

• 

• 

• 

• 

• 

•  • 

• 

• 

•  • 

•  • 

•  •  • 

•  « 

•  • 

• 

• 

• 

• 

• 

• 

• 

•  •  •  • 

0 

mm 

A 

0 

m 

o 

0 

0 

© 

© 

©  o 

0 

O 

©  o 

©  0 

©00 

©  © 

0  © 

© 

u* 

© 

0 

0 

0 

• 

0  ©  ©  © 

A 

X 

«VJ 

X 

X 

*4 

mm 

•* 

•* 

X  X 

mrn 

X 

0*  X 

—  — 

M  M 

—4  M 

M 

M 

M 

M 

mrn 

M  mm  mm  mm 

♦ 

X 

o 

> 

o 

K 

2 

o 

© 

—  X 

X 

0 

m  © 

m  0 

0  ©  © 

m  f 

9  A 

0 

X 

© 

0 

m 

X 

f  m  0  0  0  0  f 

m 

—  O  A  0 

a 

5 

© 

m 

X 

0 

©  X 

X 

0  m 

©  0 

A  0 

X  FI 

X  0 

0 

0 

F 

F 

0 

F 

x  0  ©  0©  0 

0 

0  ©  «  X 

a 

o 

mm 

0 

mm 

mm 

X 

© 

mrn 

0 

m 

mrn 

O 

a 

s 

m 

o 

m 

0 

4 

— 

0  A 

0 

4 

a  m 

0  A 

AF  © 

0  0 

©  F 

© 

M 

0 

m 

0 

f  f  m  m  ax  m 

© 

0  0  0  — 

z 

5 

> 

3 

f- 

X 

mrn 

0 

X 

X 

A 

X 

F  ■«* 

m  f 

F  -  X 

O  0 

0  © 

0 

0 

A 

© 

X 

0 

—  m  **»  #  0  A  A 

— 

0  9  9  0 

1* 

c 

m- 

m- 

«v 

C 

M 

•“  mm 

m“  M 

M  M 

0 

M 

M 

M 

M 

M  M  M 

X 

—  —  —  — 

*m 

mm 

mm 

*— 

A 

^ , 

c 

0 

0 

K 

0 

u 

rv 

ft 

a  ft 

X 

© 

4  * 

0  0 

©  ft  ft 

0  0 - 

C  X 

0 

M 

c 

ft 

c 

© 

F  ft  M  ^  C  ft  ft 

0 

0  F  F  A 

UJ 

M 

s 

rg 

X 

X 

m 

X 

X 

A 

©  0 

0 

m 

m  — 

m  m 

X©  0 

X  0 

0  A 

F 

© 

m 

F 

0 

m 

0  ©  ^  m  ©  0  m 

m 

0  ©  0  X 

X 

1 

mrn 

X 

Ml 

X 

X 

X 

m  -4 

x  - 

mrn  mm  mm 

—  m 

M  m* 

m 

X 

X 

M 

M 

M 

MX  —  —  -—  — 

X 

X  —  —  X 

•4 

X 

X 

* 

-J 

A 

K 

^ 

x 

C 

F 

<  0 

© 

0 

F.  A 

F  « 

O  F  F 

<  0 

e  0 

A 

0  0 

c 

A  C*  C  f 

u 

ft 

(\ 

F 

rv 

« 

c 

ft 

ft 

a  0 

0 

mm 

F  F 

^  X 

ft  0  « 

c  c 

ft  A 

F 

X  X  ft 

f  ©  x  m  m«  e 

0 

A  ^  -  « 

7 

S' 

w 

r 

F 

0 

F 

k 

F 

F 

<V  0 

0 

F 

A  F 

F  0 

F  C  A 

F  © 

0  0 

© 

F 

A 

0 

F 

0 

A 

ft  0  A  A 

0 

0 

F 

mJ 

m 

© 

a 

0 

F* 

F.  X 

© 

A  F“ 

a 

•  mm 

F  A 

•  0 

X 

© 

0 

© 

0 

0 

0  ©  Fl  ©  ©  0  0 

X 

X  0  F  0 

a 

z 

0 

m 

0 

0 

© 

0 

9 

© 

0 

©  © 

m 

A 

—  0 

—  0  F 

-  0 

:s 

X 

0 

X 

M 

0* 

X 

F  0  ©  A  ©m  0 

X 

X  X  O  — 

aJ 

aJ 

0 

0 

A 

A 

© 

A 

0 

9 

m  a 

© 

© 

©  0 

A  X  0 

A  X 

m 

M 

• 

• 

© 

0 

A -0  A -F  0 

0 

—  0  0  © 

X 

/» 

M 

A 

M 

© 

M 

—  — 

© 

M 

_J 

© 

m 

© 

FI 

« 

0 

*«. 

F.  X 

© 

AF. 

n 

•  ©  — 

F  F 

•  9 

A 

IF 

A 

A 

0 

0  ©  m  •  0  s  x 

0  e  0  0 

A 

A 

F 

0 

jj; 

0 

C 

© 

0 

0  0 

A 

—  0 

-  f  F 

—  0 

a 

r 

F 

m 

0 

0 

F  0  ©  A  X  F  F 

0  0  x 

0l 

X 

0 

0 

© 

A 

0 

9mA 

© 

©  0 

A  m  0 

A  0 

0 

0* 

0 

© 

0 

A  -0  A  X»*  0 

—  0  0  © 

» 

M 

— 

M  M 

M 

A 

r 

0 

0 

«« 

M 

M 

X 

X  X 
X  X 

0 

X 

0  m  0  a 
X  X  XX 

© 

X 

•A 

X 

F  © 

X  X 

©  F  © 

xxm 

-  © 
m  x 

*  * 

m 

0 

m 

» 

m 

m 

m 

m 

X 

Ifi2£fi5!S  A 

$ 

X  m  0  m 
m  m  m  m 

o 

X 

m 

m 

A 

0 

m 

*X 

X 

f* 

m 

X 

m  0 

X  0 

xvst 

A 

• 

* 

m  m 
m  m 

*« 

» 

A 

m 

X 

A 

m 

F 

m 

X 

F 

M 

F  F  F  F 
—  —  F 

U 

ft 

o 

0 

0 

0 

a 

ft 

© 

1* 

A 

© 

X 

0 

• 

• 

•  0 

F* 

X 

A  m 

—  A 

s:; 

#00 

m  0 

0  9 

0 

F 

£ 

• 

X 

A 

X  X  >  © 

9 

*» 

1 

•X 

mm 

t 

X 

V 

m 

m 

m 

£ 

© 

0 

© 

m 

m 

0 

©  F. 

X  0 

© 

0 

A 

A 

>  F 

m 

0  • 

m  0 

0 

0 

i: 

© 

m 

«  M  0  V  M  A  A 

S 

X  m  m  0 

9  F  F  © 

m 

0 

M  M 

• 

—  0 

A  — 
* 


(i 

i  I 


r;;:;sn::: 


-  -N«  «  ^  «k  (  »  «  9 


ssfxsstss||: 

2221£*-£££*3 


SHHHsiSSS  555* 

«  •»»»»»•»»•»>  a  •  »»> 

2  SfilC<:s*t*5a3*  2  XXmX 


•  129  • 


rfiniM^ois^N 
©  ^  a  •  a  ©  * 
©  —  N  O  ©  ©  ftl  A 
i/t  i)  1/1  i/> /)  4  4 

fi 

(XfXfXfXftJfXfXfX 

i  i 

<0 

O  iA 

iTiTi^iP80«4  fft 

(ft 

t/>  A 

<x 

m  m 

n 

ooMfXAAiflft* 

(X 

*■  • 

<© 

ex  -* 

X 

»■» 

o  © 

SO 

a  os  o 

© 

so 

I 

aoso 

• 

3 

•  • 

to 

3 

mrn  r4 

ft-A©^©©*--* 

o 

©  © 

«  nm  -.  «  »  -  oj 

o 

©  © 

♦  —  a  —  A  ftj 

A 

©  © 

N 

1  1 

BO 

—  o 

OOOOBOBO 

0000030  O 

O 

o  o 

UJA 

a 

W  |A^  A 

ooooooo  o 

o 

o  o 

2N 

1 

• 

♦  A 

5 

A 

3 

OIMM 

<n  ~ 

AC(ft^ft.©iT'* 

•—  o 

oo«^(V(\<n  a 

A  A 

A  A 

-JO 

1 

>-  o 

ik 

OOOOJOJO 
&  & 

k  »»n  s  o  B  pm 

9 

©  4 

z 

2  Z 

oooo<\jfvim* 

h» 

A  A 

to 

H  H- 

«* 

*■•  — 

s 

a  s 

♦  ®>'\j-no-»-» 

»  A 

JO 

*-  o 

OOOOJOJO 

flO{XAOAA©A» 

o  « 

IN 

3 

!»l- 

*•  «  9  ©  ©  ©  ©  O 

to  mm 

So 

o 

(\i  fx  ix  <x  -x  <x  <x  *n 

n  *) 

z  • 

UJ 

x 

to 

1  x 

s 

S  X 

o  o 

ooooooo  o 

o  o 

i*1  (*l  ift  rt  i*t 

rt  *1 

©©©©©©©© 

©  © 

UJO 

A  ® 

OOOOUJO'AJO 

A 

o  *■• 

B 

A  A 

^  n  a  4  •<  n  a  ^ 

to 

a  o 

1 

1 

to 

1  i 

• 

•  ■ 

s 

X  X 

©09©  —  ©  —  — 

o 

-•  X 

MN-OJ'VJN  \iN 

<X 

M  X 

MO 

<£  M 

O  OO  ON  OfX  O 

»*-A  —  *>  •-  a  *•»  /> 

9 

A  9 

—  o 

2 

•»  o  —  o 

AAOft-fXAAM 

a 

IX  A 

£  n  Z  n 

to  to 

o 

to 

to  • 

> 

H  1 

to 

J 

J 

UJ  UJ 

X 

-i 

X  X 

a 

<C  k 

oo©9toM^A 

A 

♦  n 

r 

mrn 

— o 

1  « 

oooo-*o~o 

^o 

5 

>•  ON.  o 

Z-* 

z  -  z  - 

«ft4Arx«TMto 

A 

<  e 

►  * 

g 

►  •»■  • 

A  A  ©  *•  A  A  »  A 

« 

A  o 

mm 

UJ  UJ 

to  to  to  to  X  to  to 

X  IX 

s 

s 

X  X 

IX 

f  \  «  A  *•  -  T 

X 

% 

A  9 

*e 

W  A 

K  C 

A 

eeef 

CFC 

ft  sf  4  *  t*  _  si 

9 

•»  •• 

Ato 

f  A 

a 

A 

to  A 

« 

A 

C  4 

AC 

x 

A  C  A  C 

O  • 

to 

3 

O 

•  O  • 

J 

2 

3 

J 

J 

ft 

ft 

ft 

c  \  f  >  \  -  A 

-♦ 

► 

A  A 

A  O  A  o  »  ©  ♦ 

A 

•A 

r  m 

8  A  —  s“  A  O  ««. 

A 

C 

A  8 

-»  to 

9 

to 

M>J 

A  ft 

ft  9 

9 

9  9  9  M  M  X  V 

n  9 

x 

X 

ft 

9  ft  9 

/>  > 

J 

f 

ft 

9  ft  9 

3  • 

3 

o 

•  3  • 

9  %  A  9  V  —  A 

A 

A  A 

J 

J 

J 

J  OK  C  4  •  « 

4 

X  <V 

a 

a 

a 

8  8  -*••«-  ft  o  *- 

A 

9  8 

to  to 

to 

—  M 

A  A 

9 

0 

• 

0 

1 

X  to  M 

A  A  X  #  A  ***  A 

A 

>J 

%  A 

/Ito 

3  X 

X 

ft 

to  ft  to 

•1  *  ^  ^  ^  »1 

•» 

O 

A9 

A 

f 

A 

9  ft  O 

4 

3  • 

J 

3 

O 

•  3  t 

J 

-> 

J 

mi 

X 

t 

X 

V  •.  K  v  n.  •«.  v 

4 

A 

m  ^ 

A 

M  A 

U  A 

A  — 

9 

0 

0 

0 

* 

A  ft*  A 

T  —  A  ^  — 

A 

c  ^ 

X  o 

J  M 

a 

x 

0X0 

A  -*  A  —  •  X  A 

•W 

>  o 

9 

? 

o  o 

A  A  9  A  A  9  A 

A 

u» 

9  *» 

• 

•  • 

A 

3 

O 

o  o 

* 

0  9  0  0  0  9  0 

o 

o  • 

«i  *  a  a 

■n 

—  A 

ft  <V 

*ft  o 

i » 

O 

A  to  O  to 

O  to  A 

9  ©  9  9  9  9  9 

9 

A 

9  9 

90 

J  -• 

9 

UJ 

ft 

Oft  o 

J 

O 

A 

> 

a  o 

A 

• 

D 

•  • 

3 

J 

9  O  -•  *X  "*  A  A 

A 

O 

•*■  • 

S 

A 

A  A 

to 

8 

A 

-  la  - 

m  o 

V  — 


—  Ifl 

a  m 
o 

»-  -i 


4 

•-  t 


o  s 

>  4- 


n 

» 


?? 

IV  c 


000^0?^—  K  0  — 

IM  9  — 

—  MNn(10(14#4  + 


*  ^N«nne4«tfi(u  m 
9  0  *- 0  o  o  — 9  9  *»  k  /i 


• SS2SSSSSS2  j 


si  6 


<  —  «- 


u 

OL  *“ 
0  C 

u  - 


?  3 


►  o  in  o  in  q 

:?SSS  S 


—  0— — omo^mmm 
m«miv009— *oc 

—  0000999000 

—  nnn+*#o+#* 


—  <A  •  fO«rfl»NO»IMO  O 

X,  * 

SS  - 

ttS 

0  • 

f 


m  oooo^'n^oo  — 
—  nwwnrt»»i«(vftj(v 


If  s, 


*  n  ofliTin  o  oo 
—  m  m  m  o  0  •  0  *» 


1-00-00—0  O 


0  —  0  000^-0000 

mJoooSSS  mZ  +  t 

25S233S5S2S5 f 


>00000000000 


S3 


I0000090*  1C 


in  —  o^on<0  —  mo 
0MO0ivoin  —  rnrc 
kk0  jonnn^nnin 
oooooooooooo 


IMIVnMM^P*  5  o  o  o  ! 


N4rf»S»"l«nK-MM 

“  V  ♦  ♦  «  0  *  *  * 

NftHM'VNINH 


1C 


» 0  0  m  m  o  0 

I  <M  IM  Klfc  M  M 


o  n  o o  o  o  —  o  oo  oo 
**>om0o*»ooooo 

—  • —  000  —  mmtfioo 

K0NNS.N000Sii 


—  *0#*£inoo’->«’*i 


DnAMiianMnn  n 
IWMN  —  NNNN  — —  M 


wmiAnnaan^NMA  0  0000 

000000000000  •  ^0^0 


oonnanifi0  0 

* 


0  —  -  n  o  m  0  0  *-  0  m  0  « 

moofMOM  m  — m0 

mm  —  m  —  on#  M 


fijmssissi: 

00KK^00O0000 

— — —  — — — — 

i*22*3fs3*S2* 

0mmKN0000000 

MlNAfOtOO 000 

».*  MNMnnnnNN 


—  moiM  — 000000  0 

—  M_*«viv-  —  —  —  —  —  «* 


000000000^— m  0  imo  000  — iwmo  00  o  m 

000000000000  0  000000000000  0 


if  z  " 


~*‘-=S2°jC1S  I 


-0O000000  —  —  0 

m  mm  o  9  9  0  00m 

—  IM 


-  IM 


-  •  m  o*-  k  —  —  o  im  im  m 

000—  *■  m  m  oon  o 

—  —  —  iv  —  m  — 


mm  0  n  0  m  —  0  mm  0  m  —  m *•  c  0  -  - o  m 0  0 

oononno  9  o  *m  •  o  9—0-0— mM9 

—  —  k  —  —  «  —————— 


►  O' 

*? 


2  ^22452322  £ 

J  5*  ^ItoocSSJoi?  i 

*  £  — *» 


£*  5 

*# 


«9*.r--9*ct*fvcc  9 

0  o  0  o»»  0  ?  9 -— 9  0  > 
m  —  —  im  —  —  ns  -•/*  m  —  —  0 


—  N  — -  —  -M—  —  IM—  0 


SoJJtnSJo'oo#  0 


<  IV  9  m  *.  0  m  #r  -  0  *.  —  0  fKmomrro  — moo  o 

9  *  0  iv  0  c  9  9  m  0  *  «  o  9  9  m  0  iv  m  o  iv  c  o  —  0  0 

o  ft  0  0  0  m  k  m  m  0  m  o  c  m  m  0  0  or  m  m  «  0  m  0 

o  -  C  o  o  m  9  —  0  «  im—  ^  m  k  0  0  m  0  •  0  c  m  0  c  m 

rnrniM**  00  0*-  0 o  0  0  9  0  •»>  — 0  0  o  m  <m  m  o 


jo  -  m  9  m  0  0  IM#  9  0  o 


P*i 

•  m  9  —  1 
r  *  -0  < 

1  9  *M  — 
|000 

*»  JM  —  A 
9  m  # 

i-i 009 
m  —  0  0  • 

m  9  m 

—  —  m 

•  9—1 

►  0  M  **  4 

f0^4 

m  m  Nf 

►  •  9«n 

—  0  •*- 

-  m  -  —  —  —  m  o  m  0  m 
09  0  AIMMMNNMAIMAl 

U  - 


? ;  SJC»;3;35!::23<.** 


i  i! 

—  JO 


♦m  —  »  9  mm  0  om  o  —  9 

. . X 


-  O  —  ' 

m  - 
n 
1 


m  m 

2  m  Si  2  £  m  m  m  m  X  n  iC  «C  X  22  m  2  m  m  m  m  2  2  m 


m0^00fM9n0oo9 
m  k  m  m  o  o  0  m  m  9  m  m 

iisiilisHii 


—  Kmm0nj0o  —  0moM  m 
9  oomoomoo— n<— »—  0 

»  : 


OO 0000090 99 9 


O  -  J 

S  |  3 


-  — iMmom0-0O0  o 


— Nmom0^O99— n 

—  —  —  —  Ai 


3S C25S Cm S 5{ S X  S 

► 


.  131  . 


S2mS 


»»••  m  >*  33  Ml  M«  44*  221  *#  114  14.5  9j««  2924  n«  4947  400  121  74  257  23524 

9300  703  37  34  7*9  799  499  204  97  05  20.1  9}00  2975  100  49fl5  400  244  70  255  23920 

9340  1*22  37  32  11|4  111*  444  27*  1*4  152  24.0  93*0  2935  105  4943  400  143  74  247  2442] 

9344  792  37  33  ••*  «44  xfcS  221  1 32  71  19.8  9340  2951  105  4995  *00  12  *0  240  24*7* 


p  K 

O 

M 

O'  O 

a  o 

P 

i/t  ^  rn 

« 

O'  o 

0  0 

0 

©  <M  a  p 

0 

o  o 

0  0 

0 

P  P  P 

P 

o  o 

(M  (M 

(M 

(M  <M  M  M 

IW 

1  1 

0  O 

9 

O  i PS*® 

a 

a 

o  0 

*  0 

0 

P  «  O  a 

a 

a 

0  * 

M  (M 

M 

(M  INI  M  fl 

a 

M 

a  n 

a 

^  Q. 

(V 

0 

(M 

0  « 

A  A 

0 

®  »  ®  ® 

® 

0 

«  0 

O 

a  a 

<3 

♦ 

p  p 

a 

#■4 

♦ 

o 

o 

ru  m 

<•* 

A 

®  a 

® 

o 

p 

o 

o 

n  -« 

a 

-H 

M 

M 

N 

o 

1 

o 

» 

o  o 

o 

o 

o  o 

O 

O 

O 

o 

o 

o  o 

o 

o 

O  0 

o 

o 

o 

o 

o 

0  0 

0 

* 

0  0 

0 

0 

0 

0 

* 

* 

0  a 

(M 

a 

O  AlT 

0 

o 

0 

a  * 

l\J 

x 

(V  «c 

p 

iv 

o  o 

o  o 

>. 

<M  M  A 

0 

p  p 

p  p 

P 

p 

P  P 

p 

p 

p 

p 

p  0 

p 

a  rva  ®  0 

AJ 

O 

o 

® 

o  o 

o 

o  aj  rsj  a 

0 

A 

♦ 

P 

■* 

M  A  A  A 

n 

mm 

*n  ®  aj 

a 

O 

0 

0 

AJ 

mm 

0 

®  o  0 

o 

P 

® 

O 

AJ 

mm 

O 

0  0  3 

o 

«M 

AJ 

(A 

A 

m  a  a 

A 

A 

A 

a 

a 

(A 

A 

0  o  o 

O 

O 

o 

O 

O 

o  o 

0  0  3 

o 

o 

o 

o 

o 

o  o 

AAA 

A 

JA 

fA 

IA 

fA 

A  A 

>  O  O 

O 

o 

O 

o 

o 

O  O 

♦  O  AJ 

P 

# 

p 

p 

•m 

9 

4  P 

•  •  • 

• 

• 

• 

• 

• 

• 

•  • 

©  o  -« 

m-t 

AJ 

o 

AJ  AJ 

AJ  M  AJ 

AJ 

AJ 

AJ 

AJ 

AJ 

M 

M  AJ 

0  M  — 

0 

M 

9 

N- 

A 

9  9 

A  0  A 

0 

<A 

O 

IA 

M 

f»  A 

— • 

o 

“• 

©  ©  0 

A 

a- 

X 

c 

o 

mrn  o 

3  0  0 

« 

A 

M 

*A 

M  ♦ 

A 

mm 

0  a  A. 

a 

r«» 

r» 

0 

C  0 

0  9  0 

-A 

P 

9 

0 

M  O 

a  ^  <\J 

AJ 

— • 

m* 

♦ 

M  -• 

AJ 

♦  A  / 

p 

O 

A. 

r- 

X 

A.  O 

X  0  IV 

(»• 

c 

*— 

C 

X  O 

(Tiff* 

IT 

0 

P 

p 

* 

0  P 

h- 

X 

A 

A 

p 

o 

O 

0 

■# 

AJ 

X 

A.1 

0 

— • 

♦ 

M 

p 

9 

K. 

9 

O 

>» 

o 

p 

O 

0 

* 

9 

■*» 

"* 

o 

X 

A 

N» 

A 

p 

O 

o 

AJ 

9 

!■- 

A 

P 

m- 

A 

u 

X 

X 

O 

**» 

r«. 

o 

rmm 

p 

O 

N. 

0 

9 

«•» 

♦ 

# 

A 

♦ 

P 

A 

4 

# 

A 

A 

♦ 

A 

A 

A 

A 

A 

A 

A 

A 

O 

A 

A 

4 

N. 

•v- 

A 

■»» 

A 

A 

A 

A 

A 

A 

A 

A 

4 

A 

A 

4 

•# 

P 

O 

> 

•# 

. 

P 

0 

A 

X 

9 

AJ 

*>» 

0 

A 

P 

9 

A 

9 

O 

0 

0 

9 

0 

<# 

O 

0 

P 

0 

A 

0 

0 

O 

O 

O 

O 

O 

o 

O 

O 

O 

O 

3 

3 

3 

3 

3 

3 

3 

o 

3 

o 

A  A 

A 

A 

A 

A 

A 

A 

A 

A 

> 

O 

O 

O 

O 

O 

O 

O 

P 

O 

o 

-1 

0 

A 

o 

O 

«4 

AJ 

A 

0 

P 

0 

o 

A 

9 

A  0 

0 

0 

0 

0 

0 

0 

A 

0 

0 

► 

so 

so 


M  a 

x 


1 


-> 


o  o  o  o 


10 


a  o 
X 


I 


*■> 


o  o  o  o 


-JO 

I 


z 


o  o  o  o 


s 


X 

s 


o  o  o  o 


(JO 

P  9 

P 

0  — 

3 

9 

O 

Z 

Z 

mm 

S 

T 

mo 

’0  <M 

—  o 

Z 

Z  A 

—  • 

> 

uJ 

X 

-1 

o  o  o  o 


UJ 

X 


x  0 
3 


2 

T 


0  0  0  3 


rr  O 
1/  - 
ire 

o  • 

-J 

2 


u.  x  a  e  0  c  c 

i  «  a 

*-  > 

a  D 

Z  “> 


MM 
/>  3 
A  3 
T1  • 
-J 
3 


0  0  03  3333 

T  A  1 

J  T 

D 
A 


AM 

p  ■# 

P  A 

PA 

D  M 

X 

PO 

0 

T 

o  • 

ml 

D 

J 

-> 

T 


M  0 

X  O 


1 

T 

3 


132 


R1  W?  HLOSSl  QL0«;^1  wEtNTI  NfcTNf2  RNOUSE  RPNUPL  RTNOPL  RNErt  HRA 

00a  .u04  • u i 2  .002  .010  .100  .300  0  .020  0  .750  1*000 

R1  p  2  RLuSbl  uL03b2  pL0«;S*  RtTNll  HtTN?2  RNOUSE  HPNOPL  RlNUPL  RNEw  RRA 

00%  .004.  .012  .0U2  .010  .100  .300  0  .020  0  .  7S0  1*000 


example  numbeh  eleven 


►-  H- 

«. 

4  If  Mf  84lfDlf  N 

m  o 

o 

©4P-©OP-p*P“® 

pH 

>»  b- 

rg 

K0^4mf^orgmo 

in 

rgrgmmmm444 

4 

in 

Hft|Hi*l4j  44N 

rg 

b- 

o 

®h-«®OoOOP* 

h- 

m 

UJ 

® 

h-  in 

if  84  8  in  if  r»1  if  (*1 

in 

x  in 
*-  o 
»-  _j 

4 

« 

pH 

8XX888XX8 

<£ 

4 

A00L 

INPT 

h- 

pH 

ooooooooo 

o 

O 

H-  D 

OOOOOOOl/IO 

m 

o 

a  r 

<4 

ooooooin^o 

rg 

in 

z  u 
ih  in 

pH 

444444441A 

in 

m 

4 

P“  *pHPHpHgp*OP»g4C 
r-  4ogp-pHpHr*imggg 
(Vl<  0/l^4*nN0«« 


(M-^ 


4  444ininp-4inmm® 

444444444444 


O  O  O  O  O  ( 


000000 


a*-  ~.4-«-«44400ph4 

4  0  lT®mg044—04r> J 
OH-  h000»(MMJ>800 

**4444444444 


04000000000  O  1/1 

4P-000000000  o  rvj 

44494999099  4  ph 


4401/1000 
0  it  n  o  k  n  o  i/h*i  <a  o  *-< 
2*.PHfwr-44ininini4in  ® 

444144^44444 


onoMVCN  ©  m  4  o  4 

NC0S4OIMOOOIAOO 

p-  o  m  r>-  o  o  4  o  g  o  m 

OOOOOOO  —  ^PUMm 

pHp^gggggggggg 


OlAh^OOnnA4N»4 
4inann4</nnnnNi\( 
fg  OJ  CM  ~  M  M  «J  M  «*  — 


P*  OKOO  O^NN-l/im 
O  OOOOONNNSKh* 


ai/m4N«oi/ii*»n#H 

4  ph  4  i/>  m  4  ®  o  o  o 

g  **  4  pH  4  4 


000000000000 

444444444444 


4  mmoomoinmgmm 

K  M0ir0lTO444fWVi 

^Kf-KKB^^Sgge 

444444444444 


g 

g 


4 

pH 

m 

M 


m 

rg 


g 

4 


c 

4 

4 


i-  m 

p» 

4 

o 

4 

in 

0* 

O  O' 

rg 

O 

o 

0-  ®  m  o  ® 

z  z 

4 

m 

m 

m 

m 

m 

4 

4  m 

m 

m 

in 

rg  rg  m  g  rg 

H-  O 

pH 

m 

UJ  o 

np 

X  4 

uj  in 

o 

® 

in 

o 

PH. 

O 

®  n 

r- 

o  rg  <o  4  4 

in  rg 

m 

o 

o 

PH 

pH 

o* 

m 

in  ® 

4 

in 

g  o  in  m  o 

4  1 

pH 

ig 

m 

m 

m 

m 

4 

in  n 

n 

m 

4  o  o  o  o 

® 

HP 

m 

n 

m 

m 

m 

m 

m  m 

m 

m 

m  m  m  m  rg 

Z 

z  o 

o 

o 

o 

o 

p». 

o 

o  h- 

o 

o 

rg  ®  o  r»  o 

o  z 

rg 

o 

o 

o 

tj 

m 

o 

o  m 

o 

o 

o  -o  o  m  o 

4 

pH 

K 

9 

X 

o 

m 

in 

m  « 

o 

o 

g  g  m  ®  ® 

H-  X 

HP 

n 

in 

n 

<o 

•o  ® 

fp- 

*H 

N  N  N  N  N 

in 

O  X 

P, 

o 

rg 

* 

O' 

® 

o  ® 

K 

m 

pH 

»  g  o  4  g 

hi/U)hnOJ{0(>00 


4 

o 

m 


>  m  o  o 
1  as  a 


-aMOO»aOO®I»H\(a*h 

gggggggp-*^gg<\j 


n«MMflo^48o«*mi/ii\j 

>MOOl/IO*MOOHH|/||/| 


nom»4«an«««» 

o  oooi*)N«ani/iaa 

gggggggggggg 


p»p»oooooooooo 
m 40000000000 

pa  i\j  fn  1*1  i*i  ci  i*i  i*i  r*i  1*1  (*i  n 

^  ^  ^  ^  ^  ^  ^  o  O  O  ®P  o 


p*  4«a«a««9in»8 

•  ••••••••••• 

h|>0S8««8D»CC 

***■•-*-•** 


in 

eg 


♦  x  ~  o>o-*/)-*osno 

o  D  ©  n  ~  ~  ~+  —  4 


rg  rg  «4n4(naaa 
-*  rg  -» 


o  P-*  o  r-  o  4  4  *■*  o  «  4  ph  *h 
mo«Mn«BO  4**0  P- 
rg  rg  **  ph  —  g 


o  a  -a  ircT'irrgao  —  *>moc  4 

z  d  >  3  4  o  ®  4  o  4  4®  *• 

rv  o  -  -  4 


m  -h  ®  n  f*i  x  40^4  o 


®  —  4  in  o  vO  rg  m-«  rg  h*  r>  4 
1/1  mx^oiflin 
rg  m  »• 


►-  if 

uj  rg 

x  1 


~o«4^©inivfvir«~  4 
®  rg  9*  rg  ph  9  rg  m  4  4  p* 


—  «  <(*l«lf  \  Mf  4r-ff 
O  OOX5>  in 

f*l  4  *-*>HPHpHg'\j<HmpHpH 


4 

4 

rg 


4am4©m~aK*-  44 
«4i*ii/io8i*urNM»9® 

in  ^^rg-x^rg  —  ^rg-«^ 


*  -j 

u.  a 
z  u. 
x 


—  iTN-rgcx-cc— rgcoir 
p-rvrrvccoop-irrvin 
^r‘r)4r“4‘4r'r«-44 


e(rs®C4»«(V44  4 
cc  (voeifcroirop-  r- 

If  lT4Mf4Clf  nt  IT  4 


rg®  4np-4if  xomrgpA 
4ff  ®H4cirr®M» 

n  if  4  «ir  4Mfr®if  4 


(V 


X  z 

UJ  UJ 

x  n 


-.mo'rT>r-©44©p-o 
xn^xoxxj'O'No 
-4  ♦l/UW'X^®  JIX 


O  *M  1*1^  4  c  P*lf  c  ^lf  if 
s  o4rg#(noo®o8n 
®  on®r^n^®4rgr^  9 


4^_«ph.-.o44N444 

|/l(*)IMp*(g«OHO®M/l 

rg-^«n®^^oh-*n^H-® 


-j 

3 

p« 

m 

o 

m 

fp- 

m  4 

4 

m 

p^ 

4 

f*H 

m  m  g  4 

o  4  in  o  g  m  m 

a 

UJ 

m 

m 

4 

4 

o 

4  9 

O 

in 

r» 

C 

X 

m  4  O  4 

m  4  o  4  k  4  m 

UJ 

X 

*p 

4 

4 

in 

n 

O  4 

4 

o 

in 

9 

o 

Olf  3>s 

n  g  ®  4  m  p-  4 

X 

PH 

pH 

H  H 

m 

pH 

g 

g  m 

4 

m 

n 

in 

pH 

J> 

f  N  H  ® 

o  ®  o  ph  o  g  g 

m 

< 

4 

g 

g 

g 

g 

g  g 

g 

g 

g 

g 

g 

g 

g  g  g  g 

g  g  m  m  g  m  m 

o 

g 

z 

in 

g 

n 

m 

®  o 

g 

g 

4 

4 

pH 

4 

p»  o  o  o 

ph  ph  g  m  m  4  in 

X 

< 

m 

g 

g 

g 

g 

4  in 

m 

m 

m 

in 

o 

in 

in  g  g  m 

m  m  m  m  m  r*i  r*i 

O  0-NND®rf|N4®rf| 
p*»Np*M*IO^O®Mf 
4N®«NinONil-N® 


rg  4  4  4  m  r*>  4  in  rg  4  4  rg 

i*ii,ii,ii*ii*ii*ii,ii,ii,iii,infl  o 

4 


If  4)8  NNNN  NKK  SK 

1*1  f*l  1*1  1*1  f*l  f*l  P* 1  1*1  f*l  1*1  (*1  f*1 


® 


Q  X 
Z  D 
uJ  O 


—  og4og4©ooo 

ig  pM8(M*ii/ioom®K 

—  »^rgnnn44  4  rg  4 


4nrgaa(g8ig4nrgp«  in 

m  4Xlf  n  o  4 

4  p- m  m  4  4  4  4  m  p*  4  in  rg 


o  4  *h  ®  rg  o  o  m  o  p*  4  4  ® 

in  4®o(gi*ioHO«M/i  in 
p*  ®  4  p-  4  4  o  4  4  o  4  m  o 


•  4  ~»  0000000000 

11-  -*0000000000 

f)  «IN#1>Oi/1ini/IOOO 

D  ifllfll/IXXXXNNH  l/) 

n  _i 


000000000000 
ooooooooooo  o 

1*1  1*1  (*1  ®  31  ®  f*l  1*1  1*1  0  8  8 
M^N^NKsacaa  a  <4 


000000000000  m 


z 

s 


—  p-rgi*i4in<or*-®o© 
-1  ** 

o 
u 


pMrgr*)4  if  ®N®o  oh  ig  o 

p4p4HHHHHHH(g(g(M  »- 


n48®N®oo**ign4  o 

gggggggmmmmm  h- 


-  133  - 


9300  982  36  32  1198  1097  889  208  U5  TO  19.1  9199  2829  108  6914  400  237  77  255  24030 
9300  551  36  34  7*7  712  560  152  127  6  19. *  9265  2892  104  4955  400  167  78  246  24237 
9300  715  37  33  8*6  H21  635  18*  1 13  51  19.5  9275  2955  105  4998  400  30  79  246  24305 


©  © 


©  • 

j® 

H-  O 

oooo.jo.jo 

©  o  ®  o j  ©  m  M© 

**  o 

£m 

ft  M  ft  M 

©©©^-*Mn* 

©  o 

fie 

o 

Q  ©  5  © 

wnnnnnnn 

w  n 

2  • 

UJ 

2  •  2  • 

c 

— * 

ft  ft 

a 

ft  ft 

oooooooo 

o  o 

00000009 

o  o 

n  n 

©  © 

uo 

m  ® 

OOOOUJO14JO 

m 

ft  — ' 

l/>  m 

«(MiT^n«0  Wi/1 

r»  o 

§ 

z 

M 

f  i 

0 

•  0 

ac 

X 

ft  a 

O  OO'O-OHH 

e 

m  rsj 

-*  M  **  M  M  f\l  MM 

m 

m  m 

MO 

O  M 

OOOOMOMO 

O  p-  m  —  ©  9  wrg 

o 

3  • 

1-0 

2 

*-  Oo-  O 

40  — •  9  M  #  — 

© 

•o  * 

Zr> 

►- 

2  m  *  « 

-H  — » 

m 

0-  • 

> 

H  ON  I 

UJ 

UJ 

UJ  UJ 

ft 

-J 

ft  ft 

—  W  *  M  «  a  « 

« 

M  K 

O 

©  h* 

♦ 

«■* 

-•© 

a  © 

oooo-*o~o 

wo 

5 

N  OH  o 

z-» 

ft  HO  ft  — 

o  w  m  w  »r  e  ir  h* 

•» 

r-  c 

• 

2 

►■•►■• 

«*-#®n*o,o 

« 

*  * 

UJ 

UJ  UJ 

— •  — •  r\j  — •  m 

M 

M  M 

ft 

z 

ft  ft 

M 

CC^ClT  —  P*M 

o 

—  r 

wo 

I*;  c 

K  O 

« ooonopo 

©  fg  w  ■#  c  «  «  c 

© 

o  © 

l/'— 

t  4 

a 

m  —  m 

it  *  ^  it  «  irtr 

IT 

K  C 

«r© 

I 

^o^l© 

r- 

w 

3 

o  •  o  • 

j 

2 

J  J 

a 

a  a 

^.-.fg-*0***N© 

** 

IT 

/>  ** 

9 

o  o 

O 

■■*  «4 

MM 

«  © 

9  o 

©  OOOMMMM 

ft* 

ft  *n 

ft 

>/»oj»o 

ft  O 

j 

I 

n  o  />  o 

O  • 

3 

o  •  o  • 

*/>  —  PVi  —  o  —  MO 

♦ 

J 

-J  J 

»r  *■ 

a 

a  a 

H-i/>©p-.n-*p»© 

o  • 

■^M 

m  ft 

©  — 

M 

w  n 

i/>  — 

3  M 

a 

trt  *m  in  -4 

• 

*n  w 

m© 

ft 

f 

mom© 

■# 

o  • 

J 

5 

0*0* 

J 

j  j 

ft 

ft  ft 

c-p-p-r-p-p'-p*.*'** 

pg 

n  <n  rt  rt  r^>  rt  rt 

ft 

m  w 

ft 

it  *  m  m  **  ©  "  # 

P*» 

m  m 

Mft 
ft  O 

u  in 
J  M 

U  O 

ft 

ft  o  ft  o 

m  p-  ®  w  ©  m 

o 

m  £ 

o 

I 

o  o 

f 

o  o 

• 

S 

•  • 

• 

o  o 

i 

OOOOOOOO 

o  o 

m  m 

-*ft 

ui  m 

^  O 

u 

€»ft-»®«*®— >ft 

9*0000000 

© 

o  o 

ft  o 

j  -• 

ft 

UJ 

«  O  ft  • 

J 

o 

F 

> 

o  o 

ft 

• 

b 

•  • 

w 

*1 

^o-Nm«ine 

K  • 

ft 

w 

♦  ft 

w 

► 

O 

134 


0 Si*  0  020*  0  00C*  OOt*  010*  ?00*  210 


*-  »- 
i/>  o 
►  ►- 
t/1 

00«^09N^h>ft-4 

MP-4'*4«flP"»ONtf14 

^2«0J444— **•*• 

NJ«41ft  4ftAKftPI4 

M  4  -<ift-4»-ftft#ft 

3S*SZ27S23S3 

4  ••  •  •—  —  —  NAlfcfc 

4  44  4 
4  44  4 

sacs 

*  NMN 

Ji 

pm 

Ul 

P“ 

41 

• 

;s:32;si(2:ts 

4* 

4 

N 

«• 

2rf1Pt4P14'f1tf1P1P1Mf£ 

mm  mm 

** 

M 

Ml 

<W 

4  414  4 

asaa 

ATTRT 

LOSS 

44444444444 

mm 

4 

4 

4 

322222S22323 

3 

f  4ft4--MMif  4  4  4 

•* 

s 

4  4*- 

K  KP>  K 

-i  •- 

SI 

4  *- 

pm 

mm 

e 

• 

m 

4  44  4 

ii 

M  * 

o 

ft 

4 

££3333333333 

a 

mm 

pm 

•  OfOf  ••  Ppi^ 

44444444441MM 

* 

mm 

2 

IM  41  4 

**«£ 

9.  p- 
4  O 

U  *- 

~.*.*««4«m44<^4 

tfi«rf1fV'444~4!f~ 

p<eoo»»9»icc 

C4^>Cf  K  • 

KKN4ft44lrf14ltfl^  4 

>  •  «  m  ►  r*^  &  t»  a«  »•  • 

2  Hz 

4  4  4  4 

if 

-  404i/1444^P10 

9 

41 

41 

•  •41«^4I4^44I4«4 
P1IVP»NIVftl-^P19ft  • 

Pm 

m 

41 

Jrfl 

41 

2 

*■•  441  4 

4  4  4  4 

mm  mm  mm  mm 

WJ  «0 

M 

4  1 

? 

-  04tf14<V4P»~44 
moo-*-"***-*#* 

w  1*1  *1  1*1  1*1  ^1  PI  rl  PI  (*1  PI 

4KNNN«tf1tf1ft4(y» 
Nf NKNN«M«ft4P 
P1404444***-  44  4 
PlP1P1M<W*JftlM<M(V<M* 

»P>9«ftfOlNM^«4 

=22*isasaa»« 

4  4*»  4 

2  sit 

1? 

4 

*-  t 
</> 

«M90tfitf>^eoo 

4  4*1  4 
4  4  4  4 

<;:: 

9  z 
>  ►■ 

4 

* 

* 

—  —  *v 

T 

• 

4 

4 

• 

• 

M 

—  4  4  (V  •  — *n  *  9  —  4  P- 

04~~~~-»-«  «■«««•■«■ 

• 

p 

• 

4  M  4  - 
p  #  #  p 
4  4  4  4 

ii 

—  0>0-M(MO^ 

•  mm*  ~  4  4  4*“ 

mm 

P» 

IM 

—  —  N  •  *  M  •  IL—fW» 

*1 

P*. 

• 

•**•*  •  44*V44  —  P1P1 

4  4  fH  —  4  4  *  14  4^ 

X  -  -  —  *4 

41 

£ 

£3*« 

*1 

N» 

>  O  4  >  *  4  4  £  -• 

4 

M 

4 

•  3 •» ♦  ♦  **  •  •  5  • 

**  •-  «"  M 

• 

4 

14  —  4»  4  •*  *14  —  4»M  4  4 
•  >•-•  •  • 1 *•  *  ^ 

• 

4 

4 

M 

^  *»  ^  — 

►  i r 

»  N^M^'WrflOil 

€ 

4 

* 

P|ft^<jf4CC^<fC 

4  —  4  *14^- 41  —  4 

*j4-**rf~  —  4~‘*4  —  — 

2 

«M> 

* 

CKCfif  «P  «  *  ►  4  — 
^#♦*1#^-  M  N  4  *  4 

z 

Pm 

«v 

«  «  —  f 

4  *  M  4 
M  —  —  % 

Js1 

*Jt 

•.f^KiOP^NCCi 

P*  fV  T  IV  4  C  M“  ff  -  / 

C 

K 

4 

4 

4 

p* 

4 

4^4  4  4  4  C 

444^-44444444 

mm 

Ml 

P“ 

P  •  -  # 
^444 
4*  M  4  P 

-J  ** 
ft  Z 

** 

—  #n  a-  pi  p*  Pi«f 

4P14ftft|ft>/«**0 

e 

«* 

* 

•  >npi4^«^«4if| 

?*s?325s«*3  « 

Pi 

* 

mmv.mt 
^  «*  «• 

m 

\ 

—  4  N  *• 
•  ^  ^  •» 

J  9 
*& 

If  94<  «  ^  •1^'"? 

t*  Plainly--- jrfi# 

«*  M 

nx: 

4  i»  4  - 
—  —  —  % 

<*  *  4 


is  ssssssaaxj t*  s  jtjuisssjsscfi  <  « 

Ml  tu  li  w  4  # 

>  ft 


*  ?1 
•”  Ml  3 

1 

5l3Z*3fSS«?Z 

*  -  N'l'nPI  4  4  «MI 

f 

2 

3 

3 

mm  mm 

1  ss 

3 

rZ3Z3333SSS 

4 

SSSSSiii! ill 

4 

HHiiiSHSi 

W  4 

V 

/ 

1  i 

4 

=22i21iS38SS 

• 

StMUtSSSSl 

“  f 

5 

mm 

4 

4 

4 

4 

5  *3* 


SSH 

•  ••  t 

set 


in 


SSSSSS  CJC 

If 

l  I 

•222S*2* 

R 

8 

22 

•  ♦  -«  M  S  2  2 

2 

ss 

o 

H 

i  i 

s555«7?: 

m 

* 

« 

25 

«  *•  »*«^a  *  • 
K  +  •  *»  •  +  r»  - 

•  •  —  NN  «  f 

Vi 

4  *■  •  —  •  *  ** 

• 

ll 

??••*»  2  •  • 

<X  04  *  >4  *4  0*  0**4 

•m  m 

SC 

4>  >  *  —  •• 

r^45  J J 

*4  « 

V: 

**  #  “N  O  •  /*  *•*  * 

* 

r>  m 

—  —  -o—  v  -  vw 

* 

•  •• 
—  «4 

'•i'ooi^  r  ^ 

**  *  2C  *  2  *  4 

t 

•  r 

$ 

•»«*?***« 

3  -•  —  ®  ^  •  A 

r 

• 

:? 

"  -  <  4  4F  ►  » 

C  ^  P9  5  >  -- 
\  \ 

X 

a 

* 

;? 
«  — 

4  4  •>  -  O  \  •* 

4  4  4  4*49- 

« 

4 

ic: 

4 

>  •*  »  *  /  *  t  \ 

r  r  *  *•  >  «  ## 

«* 

* 

>»  « 

; : 

•*•  *  >*  r  ~  \  ^ 

v  •  •  4  *  ' 

-*-■**#  #  -  *»  — 

\v\\  v  •»  •*  •» 

•  • 
£  2 

i* 

»  »  #  •  • 

w  vv 

% 

•» 

•  r 
\  % 

-  »  a  f  >*■*'• 

—  ^  V  X  v  s. 

5 

«.  •». 

*V  %t 

•  »  */*  -  o  f  \ 

<*  #  -  #  #>*•/» 

M  «• 

» 

• 

• 

♦  *» 

* 

•  • 

tx 
•  * 

4 

O 

• 

;: 

» 

• 

s 


A 


t 

m 

s 


Ml  -l'»X  “IW'I  -t  THl  1  MWUUtt  »TNO*L  IMC«  Mi 

*•'  •••'  .■»••  .100  .Ml  •  .Ml  •  .IS*  I.Mi 


« 

^  o  •  •**-•*  *•—*••  — 

►  *■  —  *  £**  •  %#» 

*»  •  «  « ikM  ► 

M  •••*••••••**  g 

SS  •SSSSSI1S2S  | 

:2  :  1 

a  § . 

•■  Q  «•••••••«•«  • 

2:?:::»5j5  « 

»  mm?;m 

>|  sxx*8fcmsx  i 

SC 

x  i 

f!  mimm 

«•••••••••••  • 

|}  ;u::r*n:  : 

U  t!frJ*!T:  s 

if  §”<*§!<${ 22  | 

if  * 

{;  fHiiiHi;!  f 

fi  friiiiSiiH 

ss  ssss3xu:«c  t 

w  •  % 

i  is  $ 

!  !}  S-EHHfH;  J 

a 

i  s|  HiiiHiiii , 

j.  . 2 

!  I  '  ': 


SSKsEsssSSS 

|H2 

Sxxx 

I 

2£s2 

ssssssssss?? 

I 

At  %«  • 

mm  m  #  #*•«■** 

fr» 

t 

ISIS 

•m  * 

i 

•  •  •  • 
::ss 

nmmmi 

?Jf; 

s 

« 

—  %  •  • 

l»  telklk 

liilllUliil 

lilt 

**  •  *  —  ^  »  •%# 
•  •••••••••••  •  ••••••••••••  •  •••• 

ZZZZZZZZZZZZ  Z  tS!!!!!S!SS5  •  ttlt 

•*-;;;sr*!j:  t  $;snr.*::u  5  ci'i 
r  s  if?? 

•••  •  •  •  P  mm  • 

M  a* 

2HU£i£s?sS  :  i5S**£s5$£55  I  $£=: 

H  % 

•$K::H!»!  |  i>»HS;U|Ii  i  UU 
KSHHHHI  i  fifSHHKH  {  5UJ 
HiiniHHS  HHHHIH!  ill? 

(tUIU:.‘t:>  ]  ::i:i>>t!.-ii  ;  ::i: 

•  # 

HHHHSir:  |  SHKHUxU  J  S»3< 

ssmiHiiii  iiiiiiiiiiii  mi 

teUkfiCfiXtXlll  j  •#•••#••••••  ^  f ••• 

:2:i!!:!*t;t  f  ;ui;iti:i:i  f  cm 


■  ir  . 


—  *  * 
*Ji2CCSC 

fi 
•  • 

•  ••#%  /  I*  • 

«* 

—  « 

•  — 

•  # 

• 

?: 

q  r 

••••mm 

•  •  • 

•--•-•  f-  - 
^  •  /  f  • 

•  *  —  *■  N  - 

11 

m  m 

j: 

h 

*r 

•  •««« 

• 

1  •■  •■ . 

• 

•  •* 

♦  • 

p« 

• 

•••YIT 
•»  »  •» 

•  •  • 

f  #  • 

fc  •**  *# 

it 

pr 

•**p{Sfs 

;:[:t: it 

h 

•  • 

•  • 

%  % 

IT 

n:;it;;  * 

«  •  • 

It 

?  r 
•  •  • 

¥  1 

¥  ¥  f 

*•*••• *•  * 

if 

f!  ># 

•  •  # 

¥  # 

* )•/•}«<  « 

% 

•  • 

M»  ■» 

m  % 

¥  r  r 

*#*••*  *  *  % 

•  • 

i : 

{•  !  * 

•  • 

l 

I  # 

tit 

*  4  •  ^  M  ^  * 

;m;:s:  { 

U 

• 

JT  I* 

51  * 

r 

"mm 

tn:a:;c 

fj 

• 

t 

tit 

t  tit i 2  it 

• 

2 : 

n  51 
f:  • 

r 

•  0 

% 

iff 

•  ^  *  f  •  f  • 

1 

•  # 

?| 

r 

• 

1 

•  •  • 

t 

4  A  f  A  «  4  • 

«  •  •«**•* 

• 

•  5 

•  • 

•  f  ♦  % 

•  4  •  « 

* 

• 

•  • 

i 

• 

: . ;j:: j;  : 

g 

g 

i 


: . j; 


HS 

n 

W* 

Si 


h  ? 


5;isSh::H 

sHiimiili 

j;5t:25!iC« 

*  #  *>  % 
xs« 
zziz 

?ssm::st:s 

! 

*%*«*%%*  —  — 

r 

•  •%« 

%  ftl%  ftp 

it ttttttttt  | 

* 

i 

fast 

ft* 

m 

• 

---»  J  J  •*  *- 
*  /  #  #* 

A 

•ft 

:::s 

a 

HHIHHIS  * 

•  # 

isiiiiiiiiii 

t 

«* 

•b 

« 

2 

ft 

•  •  •  • 
•  •  •  ♦ 
•  «  •  « 

iinimm 

HH 

-.tuttlttzt  l 

sctua;;:: 

2 

• 

£ 

•  #  — 
ft  ft  ft  ft 

cflsstHii! 

muu&a 

iiHHuna 

fill 

!!!!!l!i!iii 

mmsmH 

«  •  •  • 
x  ttt 

•  •  •  t 

• 

•b 

ft  *»  —  ft 

• 

% 

• 

m 

•  •  •  ft 

V  S  S  V 

: 

—  % 

%  •  •  •  «* 

I 

•ft  «•  • 

m 

C 

>  ft  •  ft 
#  #  •  ft 

mitr.-fz  i 
•  •  •  •  • 

njnj**;:!: 

•  •  •  ^  m 

t 

m 

J 

• 

ft  ft  f  • 

l!C* 

j’UUUJJi  | 

• 

• 

% 

t|i* 

: 

•* 

% 

;  *:x 

ft  h  -  v 

•••••••••••  | 

:*U\\Usts\ 

t 

* 

# 

«• 

• 

• 

J  ?*r 
•  •  •  • 

j 

'iui'MiiU 
•  • 

• 

m 

t 

•  •  • 

ft 

ft 

|  Iff 

•  •  •  *b 

UVtVMtUl 

•ft 

i  i  /  f  X  :  u  : ; ;  j 

[ill 

•  * 

1 

•  •  ft  •  ft  ft  4  ft  ft  •  ft  A 

ft 

• 

m  m  m  m 

• 

l 

1 

• 

ft 

ft 

m  m  m  • 

I 

}!iH!2tS2» 

■*  • 

ft 

♦ 

J 

:  f  *  ♦ 

Mi!!!!!!!? . 

»i!!!!!!ii! 

* 

IHHiHIiii 

ft  •  •  • 

2  «  •  • 

•  •  •  • 

J 

• 

f  *! 

• 

• 

• 

• 

• 

• 

ft 

* 

t  r.i 

sijsssrj  tt 

—  •  •  •  % 

—  —  —  *■  •  — 

% 

ISSSSS**  5  tt 

t  :•::  *  ii 

*  •  • 

••••••••  «  • • 

•••••• • w  f  • t 

44*444  44  i  •« 

4 

—  Nl-  •  • 

:;  :i 

•  # } # i »  j  • • 

:iuHh  :? 

tlllltlt  5t 
»»»*•»»•  > • 

- t •• v#  •  •  •  •• 

•  •••»•••  •  •  • 

|  it 

;•::;;;;  *  r: 

i  i  •  ♦  • 

-----  -  -  -  «  *S 

* 

•  ••#•--•  •  *  • 

#  k  ♦  I  •  •  ■  *  •  • 

•  •••*'  •  #  •  *  * 

•  '  V  /  /  w  #  *  •• 

•  •  •  • 

«%•»*•##  f  • 

*••  *«**•••  ■  • 

#«%#»*>#  •  • 

:#%#•••#  •  •  • 
•  «%•••*  «  •  • 
# 

•  •••••••  I  •• 

• 

*  *  •  %  •  •  *  *  1 
4  •  t  4  •  *  *  • 

*  ♦  •  ♦ 

•  ••••••«  «  •  « 

:;;;;:;!  ;  ;s 


■*§r 


*r 

fs* 

pr 


•t 

—  *  » 

r 


>• 

7 

T  ? 


r  - 
►  •  » 


<- 

S#. 

t 


i ; 


«  ;  * 


«  < :  j 

<:  -  « 

i 


:: 

4 


M 


****HiHi 


••• If • 


rrr 

^  ^ 

•  «  « 

WP 


"IT 


#  t^x #  * 

-  • 

r  r  r 


#-/-#- 
•  *»  • »  • 


t  t  x 


S’.S'.S'. 

<  *  * 


•  •  •  • 

**•*•• 

*  •  5  •  4  • 

r  r  x 


#  *  f  •  /  • 

»  O  •  J  • 

/ 

-  -  «*•%#*# 
•  i  • 


*s*i*x 


l 


! 

%• 

( 

m 

m 


►  9m 

*  o 

►  ► 
4 

iffifHHIS 

surnma 

4 

M 

M 

2 

S1»t:xu:» 

4  4 

ss 

•  J 

4 

•ssnsisns 

•* 

1 

msmsssss 

a 

•» 

• 

n 

HHHHSSS 

2 

4 

iSiiiiiiiiii 

3s 

lIII?????il 

>{ 

2 

it 

• 

xc 

i 

HSSShHH 

SSHHUHii 

?? 

a 

Hiiislflii 

!||sit«?5!t 

{ • 

4 

« 

* 

• 

t 

i! 

• 

M 

• 

•••« !{•••••( 

H 

*••««  >  «S.  ^  4 

4  •«*  -  4  •  4  *  - 

•  MM  •»  M 

4 

« 

if 

«*;*;;  <*:m* 

•  f 

-  *  *  4  *  4  4  4  4  ^4 

to 

•  >«  tA  4 

M 

4 

c; 

r* 

i'.itTiUiU 

* 

1 

IHHiHHSI 

a 

#>44^444**  44  4 

•  + 
4  4 

W 

.  »  •» 

? 

*• 

ZZCCSZUX.X.ZZ 

1  5 

w  tl 

44 4^4/ 

! 

>^•--•*•■44  ••• 

is 

i=H52!H!: 

•» 

4 

X 

2H2?;**?£H 

■>  * 

*  ^ 

m 

I  * 


55HH2$x*2: 

«  #4*.  ^  4 

« 
4 


•  141  - 


imtliSiiil 

2*«**J£«S***  S 

—  —  * 

*» 

X *2??**~??*£ ?  £ 

•••••4-J~-44  4 

*  —  *  *  *  #  s 
••••••••••••  • 

« 

4 •#•?#•••••• 

HHUsimi 

<*»  •  —  •  —  —  — •4*p»  —  4  <■* 

••••••••••••  • 

•  a« •••••ta t»  • 

4  44>i4*44»-4A  •» 

mm 

5*494***94**  4 

—  »*'*>*«■  •• 

«•  «•  ^  M  «  «  «  >| 

5 

**««rfT»***5» 

*  —  *•  !-**»•'  #«• 

—  —  V  V  ><  2  J  jr  ♦  #  #  «  j 

4  4  —  « 

J  4  ~  4  ^  "**  ~  *  *  *  ~  •» 

•N. 

?•••••#  •»••• 

•  -<W^  #  *44444 
•“••••»•••»••  4 

I 

4 

3iCS^s«s«2!Si  s  c *5* 


limit  i*l  9i  •(!  ••*  MK  (it  MV  mm  i‘ii  ••  ril  >rt  m*  i  so  (r>«  ir  »«  (ot  oo«a 

**tH  IV  V  *r  I  in  Mm  <•!  «i»;  mh  cit  »C  «;t  •  %i  ns  ««  #.«<  ir  »r  rt«  ••«• 

♦iUl  1(1  ti  id  ••*  i«m  mi  (♦*?  mm  i*tt  mi  «ii  «ri  <•(•  »m  (in  or  •(  »;oi  mm 

*l*M  Itt  (i  (fi  M*  •**•  i*i  tir#  mm  i‘it  m  •?!  in  u«  w«h  to*.  or  »i  ;ia  imi 


It 

9$  *$  9$  9»  *  9»  *  •  • 

•  %» 

JCCSSSS2  5  tt 

j  s: 

=5*2*!*:  2  Si 

%  •  • 

•ooooooo  •  o  • 
•  *•  • • • • • •  •  •• 

«««««•««  •  •  « 

A 

r.JS'.i:?  tz 

tSStZZZt  St 

aaoaoaa-*  •  99 

0000%%*#  9 


*i*i* 

*rr 
►  ^ 


£J*2SS2r 

r  f  «  i  ►*•*  •> 
\\ v\ \\ \ \ 


a 


j«  — •  •••• j« j« 

f*  i  $*$* 


< ♦ ♦ I -N 


I  4  A  f  i  f  •  I 


9  WO 

9  9 

iis 

it 

*  A  9 

9 

A  4 

•  •  • 

• 

•  • 

V 

O 

X 

M  % 

9  #  - 
X  <•> 

9 

t 

SJ 

«  *\ 

•»  0  A 

* 

?< 

9  #* 

•  • 

-  % 


W  + 
•  • 

¥ 


f 

s 

f 


;5  ! 

►  •  4 

¥  r 


*  *  *  * 

••••»• 

*  ¥ 


£-.£-. 
¥  ¥ 


<*-.*94  9? 
*4*4***/ 


****** r*  * 

rerr*—  rc 


ccoec^c^ 


•*  f  -  •  «  t  9  a 

/c*e*  0/7 


*  •* 
4  < 
4  « 


a  a 

t  *■ 
•  9 


|  f 

/  -  *  * 
4*  •- 

3  •  •- 


V  V 
A  > 
A  9 

3  • 

4 

a 


4  |  I  3 

5'  1 


#cee*e»e 

/  -  /  - 


Se.Sc. 


A  9  A  9 
A  9  A  9 
O  »3  • 

¥  ¥ 


— %  A  #  A  — 

A-  O  M  \ 

AO  4  f 

3  •  -»  2 


9  9  9  9  -  \ 

A  <  A  « 
A  O  tA  • 
0*0* 
J  -I 

«  * 


a  -  o  -  «  r  f  o 
A  A  A  4  A  A  A- 


9  t 

«■*  9 


*v  #  o  *r  # 

3  9  -J  'V  | 

'•  3 


e  ooo  ^  « \ # 
3  0  3  0 


OOOOOC99 

99009099 

AAAAAAAA 

Brtrtort 


>  9  -  \  ♦  Z'  #  O 


9  9 
A  A 
0  9 


•m*  9  9/  •» 

TO  ,-  J 


1 

o 


J 

3 

I 

0 


.  *42  - 


*«w™  iT  two  ACM  51  NttM.  *tML  NA «  «tT  *«o  >*0»  »»s  SI  ON  NMU  NtlNt  C»N  IMT  AOOl  Hill  CIS  Sv$? 

OUOIA  IOO«  CIS  CAS  ml  st.N  I  twin.  -is  IMM  lUUN  NS  IN  HANC  -«  NOONS  lol  SC  MU  INN  I  LOSS  TOT 


nmim  mmmm  minima 


sssmsus?  %  :  12***522*= s;  * 

*  «•  N 

•SSSSSSJ21S  3  StSS3S3SS3S3  §  SSSCSXZSCZZS  S 


•sjici  r 


H555H5:ii5  *  Hiisiiiiiii  §  555555555555  i 

'-’***«  +  «  +  #  +  +  ##  *####••••#  #»«####•#### 

«  ♦  ♦  ♦  ♦  Kt  M  fc  *  *•  -•  #y  •  »  •  •  -•  —  —  •  ^  •  —  •  •  —  —  />  **  ^ 

ss?;:«ac«««  c«((c?2<<cc« 


;5l5r5!5555S  !:;:;355Siil 


•  •ooooooooo  • 


4  /  S 

oooooooooooo  • 


• ? 2  vi?  ? 


•t  ••««*>/•>/>!%  # 

—  —  *  t  -  » t  •  •  %  -  -  • 


-•••*■  •  •*  • 


*>••»•••!  •  >  #1-1- - J*  -  •  J%  -•  m  n  t • 


-  •*—•#"«***  •*  •  --f  4  f  \  4  «»\  *"\  « 

»  •  *  **  —  H  ••‘•i««^-^4»4X  «%  *»  r  *  M  *  M  ■n  •  #1  -  /*  *  • 

IV—— »«••••»*  * 


-C»>-«444«-4  -  ^^(44V-C*A^C  C  *  -f  I  4CMM»/* 

■  J4-«44r\f  4*  N  M  •» 

—  NINIMNi  «««Oi«  «  •  %  \  \ 

-  M  >4 

£t5*««JS*5£  t,  «$**»#£*-«##  5  J  W  «►  JJ  5J  #  Ji  i 

•  r^#r#4f4^«r  -  «#444/r^«#  -  <c  4##  «/  » 

4  «  « 

-  **  9  #*»*•%**«  <  t  (t  4n**4  4#4  ^  If  ^  t  * 

•  44iMii)«4i  4  ^  •  S*  *«««***>#  *»  v  t«44**^^»4^  4-  - 

A  «  I  «  4 

4I4k^|<4»»\4  4(l4'»l«VaiV«\ 

?:;*ss:ss£x2  Jii:^  i-*.*:: 


^  %  r 

MM  *  Vj  %  %  N  %  M  • 


• " 4 • • i- - -- \-  — 


:>  ;  5i;ii«jE«sss5s  - 


#  4  |  | 


-  *  ftl  «  •  «  *  £  $  «  »  f  *  ••  —  •  *•  *  —  «  *  *  •  # 

*  « 


►*  444^->*‘**4  C  4  O 

«  r  •*  »  a  «  t  -  •  «  *»  »  > 

i*44///t««i/»J  ** 


•  #  4k  « 

>  «  S  S  + 

4 


» • o  •  •••••  ••••s  •• 

4 


-- 22 £ 2  —  2S * ~ S!  2  SSCnm *C*SS mX  2  **«* 


Hi 


l*TM  HI  *1  Ml  II*  IlM  Ml  *lil  A***  l*A/  M  Ml  ill  <1%  IM  ;m  If  »(  /fcL  ••«« 

IMII  IM  II  Ail  ANA  MAA  Ml  AAA7  AAA*  I  •  AN  »A  I  At  »A|  A  AS  t  AA  /  VA  If  »f  |K  #*%» 

M«<  IW  Si  Til  ANA  WAA  NNI  AW  NNM  A'|?  NS  I  Ml  »*?  lii  ITA|  If  Al  Af  Af  AAA  ANSA 

COM4  HI  Ci  101  00A  INN  A  NNI  NOW  tf*0  1*11  fNI  Ml  HI  lil  Af  A  Ml  IT  Af  ISi  NAAN 


»  9 

0  9 

»  O 

o  9 

X  XX  X  X  X  XX 

1  • 

0-04  4N8IM 
A  A  A  A  •  o  —  m 

X 

m  o 

♦ 

iA  0 

x  x  x  x  x  n  mm 

X 

m 

m  m 

<9®0  —  -*mmx 

0 

9  9 

9 

0 

0  0 

o  —  «  x  o  *•  mo 

•o 

O  9 

«OXA««XA 

X 

(9  O 

—  x  —  —  x  m 

o 

o  y 

X 

i  i 

00000003 

o 

o  o 

oooooooo 

o 

o  o 

• 

9  •# 

O  0 

x  e 

oo  —  —  xxm* 

IT  0 

aaaaaaaa 

A  A 

0  *»  0  9  —  9  AX 

— 

O  *» 

ooooxxm* 

« 

A  A 

m 

#  •«.  A«.N  0  — 

-  » 

A>^AOA  no 

A  0 

®  ®  >  »  o  — 

—  — 

MXXXXX  m  — • 

m  m 

OOOOOOOO 

o  o 

00000900 

9  9 

<4«A«AC« 

0  C 

®00®90®X 

0  0 

*•*  #  0  A  **  0  o  m 

0 

—  A 

• 

t  • 

0  9  0  0  0  0—  — 

o 

—  o 

MMXMXMXM 

M 

X  X 

— 

y  0 

**■«**  A  A  X  A 

X 

> 

A  0 

X 

C  m 

9099  —  M*>*> 

A 

0  0 

*• 

" 

9  ♦  «  4  «  1 

m 

A  4 

r  •*  a® 

m 

O  4 

X 

M 

M  X 

«• 

so 


1  O  —  4 

K  | 


is  s 

I  •  Ul 

i  - 

Ul  9  «/> 

A  «  ■ 
|  ! 
?  S 


4l 

J 


—o 
—  o 

*»  • 


KOSO 

set  o 


^  ^  ff 


o  O  O  O  _j  O 


JO  JO 
!•!* 


A  A 

*  l 


ioomsivo 

—  0  —  9 

I  m  f  m 

-  **•  • 

*  f 


0000  —  0  —  0 
-0—0 
/  -  *  - 
►  • 

1  1 


^  ^  ^  /  c  x  < 

//////  •  / 


\  « 
4  * 


«*e 
/ « 


^  r 


I? 

— 

* 


9  o  -r  :  "  r  *  c 
a  -  A  - 
/e»r  c 

o  o  • 

-J  .9 

0  * 


?  *  ax  —  **  v  — 
t  \  »  »  3  *>  #  t 


>>rt— •'n.- 
^  v  “  e  — 


t  ^ 

n  y 
e  > 


t  •* 
X  9 
t  ♦ 


MM 
A  9 
«  9 

3  • 


«  O 

«  *1 
J 


)  9  1  )  V  M  M  V 
*  3  A  9 
A  9  A  9 

■?  •  ?  • 


-M 
A  — 
A  * 
3  • 


A  « 

■3  X 


9  9  9  -  M  —  M 
A  -  A  - 
A  9  A  9 
3  •  3  • 


*•»%<*»  <  I 
X  #  A  —  —  #  A  9 
C  t  C  *  0  A  A  * 


X  # 
VO 


l>  A  # 

* 


a  c  s  :  *4  •  v  « 

lose 
9  9 

•  • 


3  9090000 
909990  99 
AAAAAAAA 
i  t>  »  x  •  e  e  * 


?  O  -  \  *4  «  /4  « 


A  A 
v  r 


I 

s 


it  a  *  «  9  —  f  —  # 
♦  O  9  9 
»  0  9 


* 

— 

* 


44 


^  ►- 
to  o 
►  >- 

-  ♦^f*o»4KO(gf 

00«N0»N-4«»^ 

55H!i5Ss:i? 

5S3SSfi3;s;3 

m  +  ~  +  +  *‘mm~4+m 

4»  9  **  9 

•  on* 

•  *  •  *# 

to 

tal 

•*  «4 

2 

CSSSJ3S5/1S? 

*» 

• 

SS3SX13?«SSt 

• 

• 

* 

* 

£<22 

»- 

a  to 
♦-  o 

—  -i 

mm 

•* 

232323233333 

3 

«*»**.**>***».**. 

*» 

3 

•  **•»  * 
■>  ».  Ik  ». 

g* 
<  — 

• 

• 

•  —  •  % 

m  mm  a  *  y  m  •+ 

3 

• 

•  Ote  • 

—  9  — 

mm 

a? 

sx 

• 

# 

• 

£23333333333 

« 

I* 

•••ft •«••••• 

• 

• 

• 

• 

m  mm  m 
m  mmm 

4  9  4  4 

a  *■ 

«  c 

u  *- 

mi 

4  4  4  * 

*•  to 

*s 

♦ 

jfJ 

**sRn?-*«»s« 

■■. 

j 

— ••3»— ••— —33 

? 

9  9  4  9 
m  mmm 

si 

— 

4  /» 

tO  Oj 

4  • 

f 

»t  •  •  3*  »  •  •  *A*  + 

—  »viyMNNiy^^<v  — 

—  m  *t  ^  M  ^  m  ^ 

zzliiztztttt 

I8!UkH& 

im 

1? 

-  t 
to 

sjjutsiH:: 

HHHlisiii 

•  f  9  • 

3321 

J  *1 

-  •  <■»  *  9  9  9  +  *>  4  9 

_ 

* 

* 

f  •  -  S 

o 

I 

-  S<  N  M  -  -  -  - 

• 

—  v  —  —  —  —  —  —  —  -»  —  — 

• 

ft*  %  «  •  M  M  ^  %  4*  A 

• 

9  4  9  4 

-  -  S  S 

u 

t» 

• 

. : 

—  4 

• 

•ft 

f 

• 

IMS 

u 

X 

•ft 

4  f-  —  9*ym~my*+ 
viriMH  • 

•*  »  •»  •  • 

• 

« 

rjjicur'' 

•  •  •  •  •  •* 

* 

3 

%  •  >  \ 

•  3  ^  * 

»  •* 

f  $ 

-  f  ►  t  h  «-•»<« 

•  #  f  *  •  •  *  • 

1 

t 

i 

*  •  t  » 

- 

* 

? 

tHIilUH: 

1 

# 

X  2 1 22 ZS I iZ  1 1 

•» 

•  •ft 

N 

i 

j 

it*!**** 1 i  •  j 

2 

•  i  3  i 

s1 1 
tt 

-  •  »  ••»  ^ •  >*■  f  - 
!;:***:&$*? 

i 

insnsHni 

} 

z:iZM;tszit 

»•»»»*  M  t»  »* 

• 

; 

• 

• 

::s ; 

•  •  *  4 
• 

a  y 

** 

:  ;i»r?iIiK 

IsHiHUHi 

. Ml*  I* 

ft* 

#  *  •  " 

I  •*  * 

-  0 

o  • 

w 

C 

* 

;;ccca;;u( 

• 

m 

5>\***»**»** 

• 

i 

*  •  •  • 

4  4  m  • 

t ; 

•<  •  * 

% 

9 

>;;uuam 

: 

:;m::iiiii 

c 

» 

f  II  X 

f) 

t 

X. 

9 

9 

* 

HSHHHHt 

♦ 

* 

•» 

H5! 

-  • 

o  - 

•* 

* 

MHihllll 

4 

J 

• ininnirt 

9 

• 

* 

!ill!!iiiii! 

# 

# 

Uu 

1 

i 

9 

• 

• 

;(au;i:x:t 

• 

• 

ci:t 

1 

W 

• 

% 

# 

• 

• 

• 

u: 


il 

2HU55S 

1 

11 

rsff ;**; 

1 

• 

tt 

«* 

s 

*• 

H 

t  • 

•••••#•• 

? 

if 

mm?} 

If 

usiun 

• 

* 

«• 

■ft 

SI 

Ciiiil! 

H 

rniilfi 

ii 

# 

• 

? 

#  # 
•  • 

Ct 

* 

1 

%  # 
%  • 

n: 

i 

• 

• 

•  - 
*  • 

*  • 

it !. 

* 

• 

•  • 
s  • 

•  ••-•*  »  • 

•  »  *  *  •  •  • 

»  #  •  »  •# 

% 

• 

I 

•  * 
1/ 

n  tit:  i i 
*  *  *  *  *  1  * 

• 

% 

• 

;2 

•  •  •  » •  • » 

•  :  :  :  1  .*  j  7 

U 

1 1 1 :  1 1  t : 

►  •  •  t  *  j  • 

J 

• 

t 

•  a 

1 1 

l  2 

<  i  }  i  2  i  i ) 

•  ******  * 

i 

il 

t ; ;  j  :  i ;  i 

• 

;t 

r is 
• 

•  •• • ^ • 
•  • 

pr 

••*•(5(5 

rr 

4*  •  • 

p  r 

f  ! 

W#* 
•  •  •  • 

r  r 

rt  i 
f*.  * 

f  • 

* 

•  « 

i  i 


n 


*  t 


••••»«•% 
♦  *  ♦  * 
•  *  * 
i  •  • 


J 


<  * 


•  * 


•  •  • 
«  *  « 
«  a 
*  » 


!*  $il!l|UH! 

£  f 

s{  j 

; 

li  I . 

i{  iHHHHJS  I 
j|  ;iucmi:t  { 

{$  HiiSiisiii 

n  Hiiimm 

h  ? . 

* 

ff  ! 

•{  imnvtii: : 
<\  iiiiHiiili  } 
<;  ijiiiimw 

st  ic;:iti>;c  ; 

(it  ■ 

:  !l  mUUHH  j 


iiiiiefiiu 


MitSMti:;;  f 
%%  •  • 

tmtitUMt  2  2 

. ”s*U$  l 

HIIHiiiSH  5  fiiliflHH!  { 

!???»!??»?  Hifilflfin 

tu;;u;;;n  }  } 


Hirinam 

liilffiffffi 

iiiiiiiiiiii  i 


m  m  m  •  •  •  ■  V 

•U'UUHH  { 
if iisiiifisf  j 
MBHHIfK  j 


mmii  If 

iffifiiilfIS 


mm  m  m  9 

aunt ttxti  i 


m  m  m  m  m  m  m  m  % 


;U ilSHUM  } 
i!rSH!H!iI  j 

imnvtmi 


< 

T 


4 

:  J 


!r<) 

nil 

KM 

:rt: 

» 

HI! 

tm 

itu 

mi 

US! 


•  •  •  - 
•  •  •  • 

•  #  •  • 


•  • 


12 


•  •  •  % 
•  •  %  • 


•  •  •  • 
•  •  #  V 
»  •  •  • 

Hi; 

HM 

;Hi 

m 

:  s : : 

i  tit 


iHHHfiiif  j  UHiiUsiSI  :  ::U 


I  ‘i  >[I1IHHII  .  IIHHHIKI  .  MtiiiHIlii  .  ill! 

!| 


ii*i 


% 


iiimil 

UcHK!  | 

If 

H 

if 

\ 

!! 

imun  | 

H 

Ti 

r  - 
• 

• 

i; 

*  ■» 

dcttu: 

U 

pr 

imnn 

Si 

«•  #  • 

•  *  *  *  • 

•  # 

•  • 

?  * 

I  r 

mi::**:  } 

V  > 

;  j 

n  r 

r  •. 

u 

• 

1  j 

•  • 

:i  \  • 

0  m  m 

•  • 

f  • 

*  *  •  *  1  t  '  *  * 

j  j 

\ : 

•  * 

•  4  1  * 

r.  : 

*  # 

iUnM?  i 

^  1 
•  « 

• 

• 

n  :  t 
•  * 

*  *  t  *  *  ! 

1 1 1 

•  • 

1 1 

• 

*  • 

• 

1 

r:  *  f 

?  <  t  ?  t  *  t  :  • 

• 

•  • 

*  *  • 

•  # 

l 

*  •  t  4  * 

1  »  1  »  »  |  <  •  • 

44*4*4*4  ' 

• 

.  ' 
m 

• 

ililiiii  . 

1 1 

*  •  *  4 

4  «  4 

ii;  ill'.i  : 

.  s 

•fill 

•  • 


‘"IT 


#  *  #  • 
■  •  •  • 

T  f 


■  *  ■  4 
•  •  #  • 
•  »  t  • 


i  *.  i ; 

i  t 


t :  t  j 
♦  »  »  * 


•  *  *  * 
*  •  ♦  t 

0  *  f  0 


»  •  *  • 
4  •  4  • 
4  4 

•  • 


I  ! 


*  i  * : 
•  • 


i*  mm  mm®  mmmiu  mi 

£  £*?::«{»:.-  |  |  |  till 

i{  i  :ttt 

;•  : 

li  i . 

i»  iiHHHCH  t  iHiiiiiiiii  i  uiiiiiiim  •  an 

«  Mfiimm  imilflrli?  Iff* 

J  j  :  ■  .  . 

|*  HifiHHIi  ifilKIHHi  UUIKUiH  U«f 

m  minimi  nm«m?j  mwinni  »« 

*;  HiiHUiU  i  iiilUUUU  i  iUUUUiii  i  UU 

n  i . «* . *  n*wM  i  mm 

•  •  • 

it  f  fp/iit*!/;;  i  c  tus 

%*  »•  •  ■  #  »#•  •«•*#  t  «  •  «  •  k  •  m  m  m  m 

•  •  • 

; ;  ruwiifu  ;  ifjmisim  *  i:st.*:si  f  </.*  : 

*  •  •  j  j  ....  ...  «  .... 

»}  iilliutiU  ]  miiliiilil  |  HVAlililM  |  M!\ 

i\  Isis*)!!!!?  I  f |  IIHHI! i/H  •  lj?l 

2«  tSHiilJH*  IMiUHiMi  I":?) 

1  •  •  • 

. ;  ,  maim:  j  ;:c*<ctc::u  t  mmi  j  tut 

t:  niiz.iim  i  :  ii#»t::t«n«  i  iim 

^  %  •  • 

i!  S-UiMliU  s  i ;  i  1 I J  i : :  i  I  iliUHilii;  :  iiii 

>  ■  J  »  • 

|  miiiJHH  .  fHHfifflff .  mUHiliii  .  iiii 

*  *  i  i 

t  ; . .  }  uuutimi  :  usi 

It*  •  • 


41 


mm 

If 

nmni 

t 

» 

If 

nnttn 

• 

1 

}; 

H 

if 

i 

f:hti  :t 

it 

4  1 

2 

• 

i: 
*  ■ 

ic'iU:! 

n 

liiiihi 

j? 

: ;  :s  a  ii 

m 

i 

; 

• 

*  • 

ii 

»  • 
% 

*  <»  •  •  1 1  < 

*  »  »  1  4  « 

r 

• 

*  1 

•  • 

( 

• 

•  • 
♦  * 

l  Ml  1  M  , 

t 

} 

it 

tiiMU! 

1 

ff 

U 

m  * 

t ;  i  1 4 1  .  i 

* 

•  • 

*  fc 

i ; i ii 1 1 : 

• 

• 

t  • 

♦  ♦  t 

f  ’MM* 

•  •  •  •  * 

1 

* 

*  t 

*  1 

•  •  •  f  •  •  •  ■ 

niiuii 

• 

H 

9 

♦ 

W 

;t 

v  mmw 

iiiimmi! 

{fifffiiilii 

ilil 

t  imsitft:;  t 

•  •  •  m 

• 

III! 

}{  |fti;stftst  | 

t  • 

tttttttuv.t  i 

;tttttst;ttr  s 

f?r: 

fi  •; . 

. -uiii  i 

cut 

\l  HlfSflHiS  1 

mmiiim  s 

liHHHIHi  j 

»  UiiiDtK) 

mifUiffli 

fmiRinn 

rm 

}|  jiiixtittti  2 

%  —  •  • 
»  »  * 

tHIKIUUi 

ciimuiiii 

slit 

f  tffijffiiii 

HfflHIflfl 

mmmiii 

Hi! 

iiiliiUiiii  i 

ii'iiiii'uiii  i 

•  •  •  - 

•  •  •  • 

lit! 

h  * . 

••••It . t  S 

* 

!|i.'t:;a;;s  \ 

i;:: 

•  * 

if  sttuazizt  : 

m 

•>  • 

:  :ri 

if  i 

•  ♦  ♦  •  »  f  •  m  0  m  •  f  » 

1 

if  MHSsiilU  t 

fUUUHHS  i 
# 

lIHiHHIli  i 
• 

till 

fl  Minium  i 

HffHUmi  | 

f  •  •  •  t  »•••#•#  • 

•  • 

*  C:  £ 

• 

ft  MHUiiiU 

nuiumsi 

• 

nmiumi 

it:; 

am 

is  i zzztmztz  £ 

;;cccuc;;u  j 

Utii:::::::  J 

i::; 

t;  I 

* 

i 

% 

1  XI  X 

1  ( -  •  » 

» !J  Hiiiiimi  i 
* 

s: •l.iiiiUt  { 

UHiHUU:-  i 
* 

«  •  •  • 
i  :;j 

is|  ^!iii!l!!i!  . 

HfiSSiflffl . 

j 

filiiiiiiili  . 

J 

Hi! 

h  f  ! 

:i:iss:s!(a  1 

# 

% 

;m;uta:i  t 

• 

• 

mi 

•  ,u  > 


iiiliiil 

i! 

HUS2U  • 

«% 

•  •  +4  *>*  > 

•  • 

•  - 

«h  «b 

• 

iijjsfn  c 
. .  5 

H 

•  • 

»»«»  | 

•  4 

JJ 

fimm 

tr 

•h  «k 

•  • 

—  4— %m4~4  • 

*■***••#>  J 

It 

• m  mm 

iHi»U 

n 

•  •  4  4  4  4  4  4 

tttiun 

94-9499*  4 

•  -  — 

u 

—  4 

•  • 
«  mm 

S  % 

ts .*;*»;*  I 


•  -  -  - #  • #• 


m 


*  • 
-  9 


%  - 
V  V 


»»'*»* 

—  •  a»  •  —  • 

r  f  f 


r  —  f  -  f  - 
►  •  ►  •  ►  • 

i  f  f 


••*#*/!<  # 

•  •44*4*4  9 

4 


-  / 
»  m 

4  • 


•-*!#/ ft  l  ( 

**  -  #  #  #  *■  #*•  i  • 


9 
9  9 


*  V**  •  f  f  •* 


«  r  c  r  »  e  •  r  ^  c 

5  r.  5  c.  S  ‘ 

*  tf  * 


A  >  A  <  j 
A  I  A  •  A  > 

*>  o  o  • 

<  i  i 


iiiitiii  »  i» 


»  —  v  —  >*-\ 

*  —  O  «  A  • 

A  »  /  »  A  » 

3  •  3  •  3  • 

V  J  j 

t  t  I 


•  *  <  v  -  »•  *  “  \ 

•  —  s  •  • 

»  I  AAA#  4  •  P 

4 


A  •  U  f 

99  J  \ 


I 


eeo»A«A4A« 
I  »  »  c  i  e 
«  a  o 

•  #  • 


4  9  4  4  9  9*4 

4  4  4  9  4  4  4  4 


9  9 
4  4 
9  9 


»  *  -  S  " 


A  # 


**•-•»«  il  ***•».  HTm  "tt  ?Hu  J**0»  *¥W  SI  OH  NMSl  NflH?  C»»  I«*t  *OOt  *110?  tIS  STSf 

OoO  l  *  Iuom  :*i  r*S  »rg  XNT  H»1  -rt  l<VJ«  IUum  HS  to  n«HO  •»  *0O*S  TOl  SC  ho  I  HPT  (.OSS  Tut 


**  «  •  ♦  *  A 


•mssistss  3 


iiiiililiiii 

S!3!i;a3t;:s  { 

ItttttMltz  l 


H::?5r5$*$  l  SSSiiiiiiiii  S 

iimmm  *  imfmm? ' 

3*8**828*5*  J  SR*t!;*8S*SS*  ; 

sssastrsass  ssiis*:*;**:: 
raasass****  aasseusms 


h!hsss3h  imnum* 


m*-*r*m  j\*  4  •  a 

. lot*  • 

!>»•  » 


rt 


•  •  • 


•  ••• #  1 1 


«  *  •*  *  a 
-  •* 


2S22228-2.?*? 

«  ^ 


- ^  «  a  - 


-  >o  —  —  * 


**p*«c««#^*  a 

a 


•  a  a  —  * 

-♦♦*****##-  $ 


-4  4/>/'f*4*/»##^ 


^  •4/44l«<*>  4  • 

ttW-tctizt 

*•  >4/44444^4  4 


•  «m«WVV^4  ^  m 
4  M\N  X  ><  >#  >*  V 


*»  M  v  v  *  #  #  0  a  +  +  m  f  +  ***  ********  * 


*  /»  9  >  4  »•* 


*>A^  44444/I44t 


—  ■»  90  9«  O  »  9  a 

-  •*■  P  9  n  4  41  i 

****  +  +  +  *>  +  +  * 


~  —  *  *  a  *  a  *■  a  a  •  o 


5!!s:S3S3H£ 


4 

* 

O 


iv.&i-.iki 

ssa* 

M  MMN 

SS32t»!»:; 

| 

a 

3  333 

i 

8833 

!#!•»•« 
—  AIM 

8 

* 

*-  *  •  — 

• 

8 

# 

•  •  •  • 
•  ••  • 
4  4  4  4 

$l**jF;?§;?ii?3» 

•  a«t 

zut 

£ 

mi 

3***H*S5«* 

m 

•••••••••••a 

niSfiHmi 

•  •  •  • 
•  ••  # 

2222 

a  <«-»*-*»*l4  Ai4 

♦ 

•  •  ♦  • 

B 

£  £££ 

Rj!2{r**;j; 

p> 

1 

j:v' 

3*5;?y5?*2*f.fC 

^  p» 

2 

* 

2*22 
•»  ^  ^  ^ 

4 

a 

•a 

imunn-i 

•h 

i 

-f  f  ^ 

^  R  4  A 
4*44 

iiiumi-Ai 

i 

»*  4  4P. 

:i:: 

a  -•»  4  ^  4  4»*  4*>  4  4 

£!S! 

o 

* 

•  O  -  - 

SSSaaaS***** 

» 

* 

aa*a^-*#  —  a#r  — 

l«/(4^4t4444^k. 

J 

•Hi 

4/44 

4*44 

•  •  •  • 
2222 

58C8JiSR85a5* 

o 

*85* 

•  153  - 


UlzUH  ii 

ssttmc  it 

3  :: 

►  mm 

H 

2«5333»»  5  33 


i*A*nii  5  ii 

ai  *  * 

••••••••  • 

*”*”**  i 

t;ss«x* 

**;**:;? 

*%  %  •  %  a#  «•*  •*» 

«  +  #  +  «»>•»  j 


•  • 

•  • 
•  • 

«  * 

Jl 


ii  i . iiiiii 

.:  *  j  -  - 

i?  | . 


Ttt 

►  ►  ► 


K  — 

IS 

Yttttltt 

•  • 
Si 

•  »*«•**  9  9 

A# 

A  «• 

• 

% 

«•  «M 

*  a# 

>iA>  —  •••• 
%  — 

3 

V 

•  • 

CAffck  Ate. 

m 

l 

m 

*  • 
it 

izaiisi 

A 

A 

• 

V 

U 

C9*«  r  a  -  *■ 

<AAA#<9* 

W 

s 

4 

*  i 

4  *■ 

/«»•««/# 
••»•#*** 
'"*!•*  i  s  ^ 

«■» 

• 

* 

• 

•  A 

5i 

*»AfN#£Af 

/»  ;-<w  > 

A  ^ 

•  r 
«  « 

•  9 

'  ^  ^  ^ 


€  a  ~  #  # 

<  -  9  \  ^  »  <9 

tcccrcr^ 


*  a. 

*  ** 
-  y 


a  »  »  >  4  s  a  > 


9  O 
9  9 
«  r 


*  m  4  I*  9 


**■  » 

♦  # 


V  « 

t  C. 


1#  / 
-J  x 


a* 


I  I 


••••a*a°a< 

1 !  ! 


-• 


gm  gm  w 

y  m  y 
lit 


f- 
t  7 


i# 

7 


-  •  ••  «9  —  O 

#-»-f  - 


X*. 

* 


1 1 
£ 


*-*  —  *■- 
€  *  C  *  C 

3*0* 
* 


S’ 

a  o 


*2 
/»  9 
3  • 

J 

or 


«  • 

i  ^ 

j 


A  9  A  9  A  J 
A  9  A  »  A  9 
3  0  0* 
-J  «<  -J 

1  1  J 


—  % 
A  - 
/*• 


A  «  A  — 


•  99  D  -  V  -  V  -  N. 

A  «  «  —  A  ^ 

A  9  A  9  A  ■» 

3  •  J  O  • 


—  !■—•-# 
i  3  »  a  i  o 

o  a  w 


3 

9 


.  :n  - 


APPENDIX  G 


ALGORITHM  FOR  COMPUTATION  OF  MINIMUM  ROTATION  SYSTEM  BIAS 


Let 


P 

RETMT 

Ri 

NEWj 

NSTt 

LC 

LS 

D 

LBV 

n. 


noncaraar  attrition  rata 
caraar  attrition  rata 
proportion  noncaraar  oaad  in  ST  flow 
ratantlon  rata 

nuabar  raturnlng  to  baaa  from  ST  In  months 

naw  tralnaai  ratainad  in  baaa  for  leave  or  la|-tlat 

nuabar  in  short  tour  at  tlaa  t 

duration  of  baaa  tour 

duration  of  short  tour 

duration  of  noncaraar  cossaltaent 

duration  of  poat  training  or  lag  tlaa 

nuabar  of  naw  paopla  ratainad  through  tha  baaa  tour  in 
aonthly  block  1 

nuabar  of  caraar  paopla  ratainad  in  baaa  tour  in  aonthly 
block  i 


At  any  tlaa  t  in  tha  Ufa  of  a  career-noncareer  rotational  aystaa,  tha 
alnlaua  nuabar  of  paopla  required,  N,  can  ba  expressed  aa 


t  t 

N  -  MST  ♦  E  NEW  *  z  (n  ♦  c  ) 

J-t-LEV+1  J  i-t-LC+1  1 

whara  n£  -  R^l-lj)*’1  for  (t-l)  <  (D-LS-LIV),  or  nt  •  R^l-Aj)*'1  #EfT|fr 
for  (t-i)  (D-LS-LEV),  and  ct  -  Rt  (l-p)(l-  g)*’1. 


Tha  nlnlsMa  nuabar  of  paopla  raqulrad  by  tha  ayataa  for  a  daslrad  baaa 
tour,  LC,  for  a  glvan  tlaa  period  la  tha  aaxlaua  observed  *aua  obtained 
froa  tha  above  aa  t  varlaa  froa  LC  to  t  .  Vlth  tha  achadula  of 

raturna  as  coaputad  by  tha  caraar-noncaraar  aodel,  tha  silnlaua  aystaa 
for  a  glvan  siaulatlon  period  has  bean  calculated  and  added  to  tha  out¬ 
put  of  tha  prograa. 

t  t 

Min  ayat  -  Max  [NST  +  E  NEW  ♦  E  (n.  ♦  c.)] 

'  J-t-LEV+1  J  i-t-LC+1  1  1 

aa  t  varlaa  froa  LC  to  t  . 
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PARAMETER  REFERENCE  TABLE 

LS  Duration  of  the  short  tour 

LL  Duration  of  the  baaa  tour 

LAUS  Duration  of  the  noncareer  rA)  commitment 

LRA  Duration  of  tha  noncaraar  ( i>  commitment 

NT1ME  Number  of  months  simulated  maximum  of  *?0) 

MINTUR  Delay  after  entering  ayatem  before  assignment 

LEVTNC  Delay  after  entering  system  before  assignment 

MINBAS  Minimum  base  tour  for  career  man 

MINBSN  Minimum  acceptable  base  tour  for  new  people 

IEOUT  Allowable  tern  for  early  relaaaa  for  noncareer  men  completing 

short  tour 

TFY  Number  of  months  before  end  of  first  year 

JUMP!  Limits  on  short  tour  replacements 

JUMP2  Training  and  input  to  system 
JUMP^  Print  control 

JUMP4  Noncareer  short  tours 

JUMP*!  Personnel  Included  In  suanaary  calculation 

JUMPS  Minimum  system 

JUMP7  Maximise  base  tour  length  vs.  minimise  *rd  short  tcvirs 

R1  Combat  tour  permanent  loss  rate  'KIA) 

RP  Combat  tour  temporary  loss  rata  Nearly  returnees  1 

RL0SS1  Career  system  loss  rate  for  base  tours 

RLOSS?  Noncareer  system  loss  rate 

RLOSS*  Career  system  loss  rate  for  short  tours 

RETNT1  Retention  rate  after  noncareer  'A)  commitment 

RETNTT  Retention  rate  after  noncareer  fB)  commitment 

RNOUSE  Rate  of  assignment  of  new  trainees  to  areas  other  than  short 
tour;  a  tour  of  MINBSN  is  simulated  for  these  people 

RPNDPL  Rate  of  permanent  nondepl  oysbt  I  Ity 

RTNDPL  Rate  of  temporary  nondepl oyabl  I  Ity 

KNEW  Maximum  allowable  proportion  of  new  men  sent  to  short  tour 

RRA  Rate  of  assignment  of  new  people  to  noncareer  B)  tours,  the 

balance  is  assigned  to  noncareer  A) 


